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PREFACE 



In the accompanying pages I have endeavoured to 
show the relation of the Enteric Fever of England to 
that in the world at large, as illustrated by Army 
data ; and how far these support the school teaching 
as to its nature and clinical features, or the asserted 
potency of climate, or this combined with youth and 
recency of arrival in the tropics. It has always 
seemed to me that deductions from army life are 
valuable to a degree often wanting in civil life, from 
the comparatively more accurately known conditions 
under which our soldiers are placed. 
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Its Prevalence and Modifications. 

In the official nomenclature, Enteric Fever is placed 
under ** General Diseases, Section A." This section 
** comprehends those disorders which appear to in- 
volve a morbid condition of the blood, and which 
present for the most part, but not all of them, the 
following characters. They run a definite course^ 
are attended with fever, and frequently with erup- 
tions on the skin, are more or less readily communi- 
cable from person to person, and possess the singular 
and important property of generally protecting those 
who suffer them from a second attack." It is de- 
fined as: — **a continued fever characterised by the 
presence of rose-coloured spots, chiefly on the ab- 
domen, and a tendency to diarrhoea, with specific 
lesion of the bowels." This terse definition we may 
expand by adding that the disease has ** an incuba- 
tion period of about two weeks ;" that the eruption 
appears ** generally from the seventh to the four- 
teenth day, occurring in crops, each spot continuing 
visible about three days and vanishing on pressure;" 
that the diarrhoea is ** early, spontaneous, and in- 
creases, the discharges being for the most part liquid, 

■ 
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2 ENTERIC FEVER. 

copious, of a bright yellow colour, and alkaline ;" that 
**the average duration of the illness is about twenty- 
three days, death in the majority of fatal cases occur- 
ring towards the end of the third week ;" that *'there 
are special symptoms sometimes associated with the 
characteristic lesion of this fever — fulness, resonance, 
and tenderness of the abdomen, more or less tym- 
panites, gurgling in the iliac fossae, and increased 
splenic dulness ;" and that the specific lesions are : — 
** enlargement of the spleen and the mesenteric 
glands, with enlargement, ulceration, or sloughing of 
the glands of Peyer and Ae minute solitary glands of 
the small, and sometimes also of the large, intestine." 
(Aitken). 

The current theories are :— 

(a) That the disease is specific, one case necessi- 
tating a former case ; the virus or germ being trans- 
ferred from the diseased body, and mainly by the 
intestinal discharges, to the healthy through contami- 
nation of a medium (air, water, food) or by personal 
contact ; or through the use of the flesh of a diseased 
animal as food. 

(b) That it is spontaneous in origin, caused by 
filth decomposition, by putrescent faecal elements 
gaining access to the body through air, water or 
food; as such not requiring a pre- existent case, but 
capable of arising whenever and wherever these 
ascribed factors exist. 

{c) That the disease is produced through air ren- 
dered foul by decomposition of nuisances going on 
especially ^^ under cover. ^' **The production by ema- 
nations from the soil is partly admitted. The doc- 
trine of a specific virus seems to be placed in the 
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background, and the conclusion finally is that the 
single continuous thread of probability leads uni- 
formly to the decomposition of organised (and chiefly 
vegetable) substances as the cause" (Parkes — State 
Board of Healthy Massachussetts). 

Such, briefly detailed, is the malady which ** is the 
most common of the specific diseases in Europe and 
America, and probably in India." (Parkes). 

If we turn from this general view to the statistics 
of the army to ascertain its prevalence as shown by 
a period of years among our troops, we find that prior 
to 1859 the disease was amassed with other forms 
under the generic heading of ** continued fevers ;" in 
1859 onwards most of the stations of the army return 
it as ** typhoid," but it is absent in the returns from 
India until 1861, from Bermuda until 1866, and from 
the West Indies until 1867 ; from 1869 it is returned 
as ''enteric." The following table embraces the 
station returns at home and abroad. 
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Summary of Enteric Fever between i860 and 187S 

ificlusive. 
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of cases. 
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77929 
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15-6 


73 
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272 


Gibraltar 
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12-5 


34 


2'6l 
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324 
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5253 


25-2 


8-8 
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1*66 


335 


Ionian Islands (from 














1860-64 inclusive) 


4013 


12*5 


325 


3-II 


•80 


260 


Nova Scotia (from 














1862-68) 


3205 


6-4 


I'l 


2'00 


•35 


177 


Canada (from 1862-68) 


9965 


5*55 


2*42 


•55 


•24 


435 


Canadian Dominion 














(from 1869-78) . 


2789 


1*4 


•20 


•50 


•07 
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Bermuda (from 














1866.78) 


1779 


18-3 


4-0 


10*28 


2*24 


218 


Windward to Leeward 




- 










Island (1S67-73) . 


761 


•55 


•14 


75 


•18 


250 


Jamaica (1867-73 J . 
West Indies (1874-78) 


590 


•85 


•42 


1*45 


•42 


500 


1254 


6-4 


3*2 


525 


262 


500 


Cape 


3678 


9*4 


27 


2-57 


74 


288 


Mauritius 


1087 


1*5 


•8 


i'45 


77 


533 


Ceylon 


931 


1*5 


i-o 


1*67 


I -06 


642 


Straits Settlements 














(1868-1878) 


722 


•81 


•27 


I-I3 


•37 


333 


China 


I931 


1-6 


•8 


•87 


•46 


548 


Japan ^1864-71) 


692 


8-37 


•75 


I2-o8 


I -08 


89 


Bengal . 


36837 


950 


405 


2-57 


I'lO 


426 


Madras . 


"335 


28-6 


9*2 


2*52 


•81 


322 


Bombay 


10866 


19-0 


10' I 


175 


•92 


584 


All India 


59594 


142*6 


59*3 


2*41 


i-oi 


421 


Australia (1860-69) • 


956 


•7 


•I 


73 


. '10 


142 


New Zealand (1860-9) 


4576 


6-4 


17 


1*39 


•37 


265 



From 1859 to 1878 our white troops suffered from 
the disease at home and in every foreign quarter 
they have been called upon to serve except in New- 
foundland, British Columbia, West Coast of Africa and 
Fiji Islands ; one case only has been returned from St. 
Helena during the period — in 1874. Among native 
troops, the Malta Fencibles, Negro troops in the 
West Indies (with one case returned among them on 
the West Coast of Africa — Gold Coast Station in 
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1867), the Sepoys in Ceylon, China, India, and 
Straits Settlements, have suffered from it, but in a 
much less ratio. 

In the majority of our foreign stations, during this 
period, the disease has been a constant though 
variable yearly factor of the sickness and mortality, 
but in some, as the Canadian Dominions, West 
Indies, Cape, Mauritius, Ceylon, Australia, China, 
Japan, and Straits Settlements, there are years of 
intermittence in the period when no disease was re- 
turned among the troops; and these facts are strongly 
antagonistic to climate as cause or any peculiar con- 
dition of station, soil or country. 

Taking the admission ratios only, Canada gives 
the lowest prevalence, followed closely by Home 
Stations, Australia and China, and at a longer inter- 
val in progressive advance by the Straits Settlements, 
New Zealand, Mauritius, Ceylon, Bombay, Nova 
Scotia, Madras, Cape* and Bengal, Gibraltar, West 
Indies, Ionian Islands, Malta, Bermuda, Japan, 
Cyprus. 

Taking the severity of the disease as indicated in 
the proportionate mortality to admissions, we get the 
stations arranged in progressive sequence, commenc- 
ing with the mildest form, as follows :— Japan, 
Canada and Australia, Nova Scotia, Bermuda, 
Ionian Islands, Home, New Zealand, Cape, Madras, 
Gibraltar, Straits Settlements, Malta, Bengal, West 
Indies, Mauritius, China, Bombay, Ceylon. 

It is clear that some of our foreign stations are 
more favourably placed than the troops at home, both 
as to amount and also character of disease. These 

* Did the statistics, however, include the year 1880, the Cape 
would be placed in a more unfavourable position. 
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more favoured stations approximate our own in 
climate, or are colder, but this alone cannot explain 
the point for the advanced position in the list of 
China and the Straits Settlements (tropical climate 
** par excellence "), and the less satisfactory position 
of Nova Scotia, Cape, Japan, require some other 
factor than climate to explain the prevalent pheno- 
mena. Looking to the severity of disease, no less 
than six foreign stations return a ratio less than the 
home troops ; but not the less well marked is the 
association of climate approximating the soldier's 
native one with improved chances of recovery 
(whether from diminished severity of disease or 
augmented vital stamina), and on the other hand, the 
high ratio mortality in the tropics. 

If we arrange the stations in groups in conformity 
to climate, or regional features, the following is the 
result. 



Groups. 


Stations. 


Admissions 

for period per 

1000 of 

strength. 


Deaths per 

zoooof 

strength. 


Proportion of mor- 
tality to Admis- 
sions per 
xooo of cases. 


Countries approxi- 
mating native 
climate. 


Home. 

Canada and Nova 

Scotia. 

Australia. 

New Zealand. 

Japan. 


•8l 


•20 


257 


Mediterranean. 
Sub-tropical. 


Gibraltar. 

Malta. 

Ionian Islands. 

Cyprus. 


375 


I-I4 


309 


Western tropical 
Isles. 


Bermuda. 
West Indies. 


7'20 


1-85 


257 


Eastern topical 
Isles. 


Ceylon. 
Mauritius. 


1*54 


•go 


586 


India. 


Sea coast, plains, 
table lands, 
hill stations. 


2*41 


I*OI 


421 
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The grouping tends to corroborate the deductions 
from individual stations, that the conditions under 
which our soldiers are placed in the countries tem- 
perate or approaching temperate in character are less 
favourable to the production of enteric fever than 
tropical or approaching tropical stations, and that 
the disease when present is relatively not so severe, 
or if as severe then the chances of recovery for the 
individual are greater. As regards the less amount 
of the disease (assuming the potency of the ascribed 
causation) we have an explanation in the less 
favouring climatic conditions for disease diffusion, 
in less potency of insanitary conditions in the quar- 
ters or surroundings of the troops (assuming that 
the insanitary conditions are equal in amount in all 
climates, but which would probably be given in 
favour of the temperate stations), and in less chances 
of contracting the disease (assuming that the disease 
is less prevalent in the civil population on the above 
bases) ; but on the one hand we know from Japan, 
Nova Scotia, and some of our home stations, that 
special defects have annulled the advantages which 
the stations as a group possess, and on the other, 
from some of our tropical stations, it is clear that 
climatic conditions are not paramount. As regards 
the less proportionate mortality, we have an explan- 
ation in the reduced severity of the disease as com- 
pared to the tropics, owing (on the assumption that 
it is contracted from the civil population) to its being 
contracted (with the exception of Japan) * not from 

* Not necessarily an exception, because Japan is chiefly made 
up of one large outbreak, and the history reads like an initial 
introductory case with diffusion from foul latrines, and on this 
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an alien race with all that this entails in proportionate 
increased severity of disease of any kind, but from 
their own, and in the increased chances of recovery 
from the body stamina of the individuals being sup- 
ported by the health-giving properties of the climate. 
In the Mediterranean these are conditions very 
favourable for the development and diffusion of the 
disease as compared to the temperate group ; these 
are partly climatic, but probably more dependent on 
the unsatisfactory state of the barracks and their 
surroundings, m*any of them in close contact with a 
thick native population in whom enteric fever is ende- 
mic, and on soils contaminated by the location on them 
of generations of human beings — unreformed old civi- 
lized cities. That these latter are the more powerful 
is shown by the comparison of barracks and quarters 
exposed to their influence with those more recently 
built and removed from them. The proportionate mor- 
tality of this group is great, and probably mainly due to 
the severity of the contracted disease, for the chances 
against recovery from climatic causes or prior disease 
are not so great as in tropical stations generally. 
The western tropical islands lead the list so far as 
disease prevalence is concerned. The moist warm 
climate of these isles must assivSt in the diffusion of 
such a disease, but from the . disproportionate pre- 
valence in Bermuda and Jamaica (and here Newcastle 
in the hills as compared to the plain stations), it is 
apparent that other causes are more potent than 
climate. That these are to be found as a rule in 
or around the localizations of the troops, with a sur- 

assumption the main mass derived the cause modified by having" 
passed through the body of one of their own race. 
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rounding dirty coloured population, is, I think, appa- 
rent from the details which will follow. The disease 
when originated is not more fatal than in the tem- 
perate climes, although probably contracted from an 
alien race, owing apparently to its inherent mildness 
among the Bermuda Islands' inhabitants; but in this 
Jamaica is on a par with the tropics generally, the 
proportionate mortality there reaching 500 per 1000.* 

In the Eastern tropical Isles the admission list is 
intermediate between the temperate countries and 
India, the ratio of mortality is the highest, but there 
are special reasons for considering the Ceylon figures 
as unreliable. 

The mainland of India gives a ratio of disease con- 
siderably in excess of the temperate climes but below 
that of the Mediterranean and Western tropical Islands, 
the inference being that the conditions favouring its 
diffusion in India are intermediate in degree, and the 
actual facts are apparently in accord with the figures. 
Seasonal features are undoubted adjuvants to its dis- 
semination, the occupied portions of the country are 
the equal, or probably in advance, of the Mediterranean 
countries in this, — that they abound in the insanitary 
consequences of long occupation by close packed 
populations with utter absence of hygiene, while there 
are advantages over most other foreign stations in 
the character of barracks, and comparative removal 
from the native population. The excellent housing 
of troops in India, and all that it embraces, un- 
doubtedly powerfully counteracts the influences of 

* If, however, we bring to bear on this the acknowledged extent 
of the outbreak in 1874, with numerous mild cases not returned 
as enteric, the proportionate mortality will be considerably 
reduced, and probably to much the same ratio as Bermuda. 
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climate and surrounding native population, and re- 
duces this disease as a producer of sickness and death 
in the European force to a ratio considerably below 
that of more favoured climates. Again, as regards 
the ratio of mortality to cases, India is close to the 
top of the list and in advance of the Mediterranean, 
Western Isles, and home stations, and here the 
results are in accord with what might d priori be 
inferred. The disease when contracted is probably 
not less severe in India, and the chances against 
recovery from prior debilitating climatic and disease 
influences, and from the combined influence of virus 
and heat when on the sick bed, are undoubtedly 
greater than in any other country we occupy with 
less intense tropical heat and moisture and less 
prevalence of undermining health agencies. 

The relative importance of enteric fever in the sum 
total of sickness and mortality is shown in the follow- 
ing table. 







Proportion of Admis- 
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sions from Enteric 


Proportion of deaths from 


Cottntriet. 
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Fever to Total Admis- 


Enteric Fever to total mor- 




years. 


sions represented 
by xoo. 


tality represented by zoo. 


Hoine . • * • 


19 


•083 


2^2 


Gibraltar 


17 


•37 


g-6 


Malta .... 


18 


•57 


13*9 


Ionian Islands 


4 


•39 


8-2 
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13 


1*46 


io*6 


Nova Scotia . 


7 


•33 


37 


Canadian Dominion 


10 


•08 


•82 


West Indies . 


5 


•24 


11*3 


Cape .... 


19 


•27 


67 


Mauritius 


19 


•10 


5*5 


Ceylon .... 


15 


•13 


52 


Australia & New Zealand 


10 


•04 


2*08 


China .... 


19 


•05 


1-4 


Japan .... 
Straits Settlements 


8 


78 


5*4 


II 


•08 


2*3 


Bengal Presidency 


18 


•16 


4*3 


Madras „ 


17 


•II 


3-8 


Bombay „ 


17 


•II 


4-6 
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This is calculated by taking the average an- 
nual admissions and deaths from all causes for as 
many years as the figures will allow, and the same 
from enteric fever, and bringing the results out as a 
proportion to loo. 

As an element in the yearly sickness enteric fever 
has not taken a high proportion anywhere except in 
Bermuda where it has formed about i^ part of 
the total admissions from 1866 to 1878 ; next is 
Japan with about xiu part for a period of 8 years, 
and Malta about x^u for ^8 years. The small 
importance however which this disease obtains in 
the admission list is more than counterbalanced 
by the mortality list ; in Malta, West Indies, and 
Bermuda constituting over ^ of the total deaths, 
in Canada, China, Australia, Home and Straits 
Settlements about :^ and in India about ^. These 
figures show, coupled with those already given, that 
this disease assumes a maximum importance, in 
proportion to number of troops, both actually and 
relatively to other disease, in Bermuda, Jamaica and 
the Mediterranean ; a minimum importance in 
Canada, China, Home and Straits Settlements ; while 
India holds an intermediate position. Its severity 
and fatality are its characteristics in all stations. 

As regards the elucidation of causation these sta- 
tistics are valuable on these points : — they show an 
existence of the disease in every variety of country, 
climate, and in all that foreign stations differ from 
those at home, or frorti each other ; they show 
marked differences of the disease in stations approxi- 
mating each other in climate, etc., marked differences 
in the same station comparing one year with another. 
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But however little support they give to the associa- 
tion of this disease in the army directly with such 
agencies as climate, soil, regional peculiarities, yet it 
is apparent, taking the broad facts, that there have 
been conditions in operation in many of the tropical 
climates which have indirectly assisted it. 

Do any modifications in the symptoms occur abroad as 
distinguished from the disease at home ? On this point 
the main difficulty resides in eliciting how far and 
how frequently divergencies from the typical disease 
are met with in Europe, and whether the recognised 
modifications in the army disease abroad are similar 
but extra developments only of these, or original 
departures from the type form. That divergencies 
do occur, and especially in tropical climates, in 
army life is beyond doubt and there are a few which 
require consideration. 

I. The onset of the disease. — The main deviation 
concerns the access of the fever which approximates 
ague in character. Some of these instances are 
clearly nothing more than an excess of the cold sensa- 
tion which accompanies the onset of other specific feb- 
rile diseases, and liable to be similarly regarded in these 
as in enteric fever ; but naturally this tendency so to 
refer the fever access finds its maximum in countries 
where the paludal element is a common feature. On 
the other hand, it is undoubted that the old periodic 
poison is often roused into activity by the new de- 
veloping disease, and does then impress itself upon the 
fever giving it an ** agueish type." It does not how- 
ever follow that the prior existence of ague so modi- 
fies all cases of enteric fever ; it may not be observed 
in individuals where from their antecedents it might be 
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expected. It is clear, however, that the European 
disease has this feature in common with the tropical 
disease ; it is a phase of the virus evolution untram- 
melled by the paludal element, and apparently inten- 
sified in hot climates. 

2. The eruption. The deviations concern its non- 
occurrence and non-recurrence in crops. Personally 
I do not think I have seen it it in more than half, 
and this proportion is borne out by reported cases 
generally. The recurrence in crops does not appear 
to be common. The first appearance may range 
between the third and seventeenth day of the pyrexia. 
But there is an undoubted difficulty in discriminating 
between the eruption and insect bites, and in detect- 
ing them when accompanied by ** prickly heat " or su- 
damina, or concealed by counter-irritants, which 
leads to hesitation in drawing conclusions on this 
point. What more common than the bites of fleas, 
bugs or mosquitoes, in the tropics ? and although it 
may be said that the puncture by the proboscis of the 
insect is decisive as to cause, yet this cannot always 
be seen in cachectic subjects. Nor does the usual 
position of the spots add much of a decisive nature, 
for, putting on one side the fleas and bugs, what more 
probable than that the patient should uncover his 
body surface in his weary tossings, while his arms, 
legs and upper part of the chest, remain under the 
shirt or clothes, and so have his abdomen and lower 
part of chest exposed to the mosquito ? Hence, while 
allowing full force to deductions on the nature of the 
fever from rose red spots clearly recognised as an 
outcome of the disease process, the difficulties in 
coming to a correct conclusion in many instances, and 
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the obstructive features of sudamina and prickly heat 
in deciding upon their presence or absence must be 
allowed. The eruption is no necessary accompani- 
ment of the virus, nor any indication of its intensity. 

3. Increased Splenic Dulness. This as a clinical 
feature does not stand prominent in the army cases. 
From its constancy as a post-mortem detail it is 
apparent that the spleen does enlarge in this fever, 
and probably at an early period, yet as a rule it does 
not render itself subjectively an assistance to dia- 
gnosis, and the distension of the intestines often pre- 
vents any accurate appreciation as to its existence 
or extent. When too it has been noted during life 
as markedly enlarged and prominent there has gene- 
rally been a prior malarial element to obscure a con- 
clusion as to the causes in operation in its production. 

4. Pulmonary Complication. This appears, in the 
service, to be more than ordinarily frequent, even in 
minor cases of severity ; as one of the lesions de- 
pendent on the virus evolution in the frame, and ap- 
pearing generally about the tenth day of the fever. 
The form is generally that of implication of the 
smaller bronchial tubes, and individual lobules. 

5. Cardiac Derangement. This is very marked 
in the tropical disease. There is undoubtedly a 
weakening of the heart's force from the first, a soft- 
ness of the systole, a diminution in frequency as com- 
pared to acute disease in general, a marked tendency 
to be influenced by movements of the body and any- 
thing which throws a stress upon the organ, occa- 
sional intermittence in the later stage, all pointing to 
lessened power of this muscular organ, and requiring 
a careful watch. 
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6. Renal Complication. The frequency with which 
albumen is met with seems much less in the tropical 
disease, certainly it does not reach the proportion 
noted by Dr. Parkes (33 '3 per cent). 

7. Irregtdar Perspirations. These in the tropics 
are far from uncommon, often intense, occasional or 
frequent, generally occurring in the afternoon or 
evening, breaking in during the pyrexia but not 
necessarily producing a reduction of the temperature 
at the time though occasionally followed by a subse- 
quent temporary decline shown as a lower reading 
of the ordinary remission, having no influence what- 
ever in the curtailment of the disease but occasionally 
followed by increase of prostration. These perspira- 
tions are quite distinct from those met with in the 
later stage, or at the defervescence of the disease. 
The cause, or the reason for their appearance, is not 
obvious. In character they approximate those in 
septic blood poisoning, and I believe that this feature 
has, among others, led some observers to regard this 
fever as ** remittent," especially as a lowering of the 
temperature does sometimes ensue ; but that they 
cannot be merely dependent on the presence of the 
ague element in the frame is clear from a want of 
concurrence in many instances at least. They are 
not unknown in the European disease, and due pro- 
bably to the animal virus ; yet more frequent in the 
tropics from the great external heat per se weakening 
the circulation, relaxing the skin capillaries, and pro- 
moting intense action of the sweat glands. 

8. Range of Pyrexia. It is probable that this 
point has been raised to an importance greater than 
the circumstances warrant. 
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Attempts have been made by several observers in 
Europe to differentiate enteric fever negatively, and 
also to substantiate its existence positively, by the 
thermometer, and the following is, I believe, a fair 
summary of the conclusions. The disease is not en- 
teric fever : — 

{A). If the temperature has been normal once dur- 
ing the first week of pyrexia. 

(B). If the temperature rises to 104° F. during the 
first two days. 

(C). If on the 2nd, 3rd, or 4th, evening the tem- 
perature approximates to normal. 

(D) . If the temperature on two of the first three 
evenings is the same. 

(£). If it is the same on the 2nd and 3rd morn- 
ings. 

(F). If, between the fourth and sixth day, the even- 
ing temperature of a person under middle age does 
not reach 103° F. 

(G). If, in the second half of the first week, there is 
considerable abatement of the evening temperature. 

(H). If, between the eighth and eleventh days, the 
temperature is below 104° F., enteric fever may be ex- 
cluded with the greatest probability. 

(/). ** Most certainly are we justified in positively 
diagnosing abdominal typhus, when previously heal- 
thy persons of youthful or middle age, after being ill 
about five days, or perhaps a week, exhibit evening 
temperatures of i03'5°to 104° F. or a little higher, al- 
ternating with morning temperatures which are 1*3 
to 37° F. lower." 

It will be observed that all but one of the excluding 
summaries refer to the first week of the disease. 
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Now it is undoubtedly rare in army practice (and 
more so apparently in civil life) to see the patient be- 
fore the fourth day ; there is all but invariably the 
same statement of three or four days (occasionally 
longer) fever before reporting himself as sick ; and 
the thermometer on the evening of admission gene- 
rally shows the highest fever point for several con- 
secutive days at least — the fastigium has been 
reached. Hence we very rarely indeed get the op- 
portunity of applying to these cases the summaries 
bj c, dj e ; and in point of fact I cannot find a single 
instance of an, undoubted case v/here the thermo- 
meter has been used before the fourth morning. 
So that whatever theory may suggest, practically we 
have to commence with the fourth day of fever for 
our scrutiny into the nature of the case we have to 
deal with. 

As regards summaries /, g^ A, there are already on 
record many examples which illustrate divergencies 
from them, in irregularities of temperature and lower 
readings. 

Now, in several of these the nature of- the disease 
was substantiated post-mortem, and in those in 
which recovery took place the clinical details leave 
little room for doubt, yet the application to them of 
these summaries would exclude them from the enteric 
fever list. They all occurred in India, and the con- 
clusion (not limited to this country) is evident^ that 
enteric fever, whether seen among soldiers,, among 
civil Europeans and half castes, or among the na- 
tives, will not stand the same sifting process by the 
thermometer as the disease in Europe is asserted to 
do. I do not mean to state that cases of enteric 
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fever, both in India and elsewhere, are not met with 
which comply with these excluding tests, for I have 
myself seen such ; but I must express my belief that 
the exceptions are so numerous as to negative the 
possibility of differentiating enteric fever by the ther- 
mometer from other diseases on the basis of these 
summaries. 

As regards the substantiative summary, I may say 
that my own experience (and as far as I can glean^ 
the observations of others also) shows that while an 
evening rise during the second week to 104^ for two 
or three eveningjs, especially from the seventh to the 
tenth day, in severe continued fevers, not specific, is 
occasionally met with, yet this rise is not continue 
ous, and so the latter feature probably does demon- 
strate the case as enteric ; but on the other hand, it 
must be allowed that enteric fever may run its course 
or prove fatal and yet show no rigid adhesion to any 
such temperature phase. 

Again, if we look to the thermic range as a whole,, 
comparing the recorded charts of the disease with 
that of Wunderlich,^ it must be acknowledged that 
the approximations to it are not numerous, while the 
divergencies are many» All but invariably the records, 
of the temperature rise from health are a blank, and 
when fatal the termination of the chart as to defer- 
vescence is a blank, so that in the vast majority we 
have only the intermediary period to compare and 
sift ; and this, while showing a continued fever range,. 
is marked as a rule by frequent irregularity, in con- 
siderable variations from day to day, and in varia- 
tions during the day. Instead of the extraordinary 
uniformity observed in Wunderlich's chart, variations 
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in the body temperature in accordance with the onset 
of complications and exacerbations of diarrhoea and 
other symptoms, temporary circumstances, have been 
generally noted ; and if the temperature be an expo- 
nent of the acute disease processes going on in the 
frame, and anti-pyrexial remedies any use at all, it is 
difficult to understand such undeviating tracings on 
physiological principles. 

Summing up tropical enteric fever, on the lines of 
the type chart, we find : — that the ascent from health 
is probably reached between the third and seventh 
day of pyrexia ; that the intermediate period is irre- 
gular from first to last with considerable diurnal fluc- 
tuations ; that the sudden fall from the intermediate 
period of pyrexia is not uncommonly absent ; that 
the later diurnal undulations are occasionally sup- 
planted by a gradual decline, with no great diurnal 
range, extending to the termination of the case ; and 
that even when the fall is sudden and well marked 
a gradual merging into the normal body heat may be 
observed in the place of the diurnal undulations. As 
a rule, I believe that the thermometer does not attain 
the same height in Indian cases as in the European 
disease of equal symptom severity ; a scrutiny of the 
recorded temperature charts will not uncommonly 
reveal fatal cases considerably under the apparent 
European range from first to last ; and the same 
holds good of scarlatina, small pox, and measles. 

These divergencies at first sight may appear due to 
the fact that the individuals are exotics ; but in 
rightly weighing this influence, it must be remem- 
bered that the natives of India at least do not come 
up to the standard ; and if we attempt to trace them 

c 2 
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to prior diseases, such as ague, the cases for or 
against such a conclusion are tolerably fairiy bal- 
anced. It is impossible to overlook the deteriorating 
influence of great heat and former diseased action in 
aliens in modifying the human frame, so that a close 
approximation in thermic range (equally as in some 
other symptoms) of cases of enteric fever seen in a 
native clime in the temperate zone, to cases of the 
same disease in the same race in the tropics, cannot 
be anticipated ; yet allowing this, I cannot help 
thinking from what I have seen of the disease in 
Europeans and Eurasians in India, and in Euro- 
peans in the Mediterranean and North America, that 
in expecting enteric fever cases to follow closely the 
typical chart of Wunderlich we are raising an ex- 
pectation which meets with very many disappoint- 
ments in practice. As before said we rarely get the 
record of the fever advance from health, and although 
the readings of the thermometer during the decline 
may be useful for reviewing a case after its termina- 
tion, yet for the fatal cases and for the diagnosis at 
the bedside we are limited to the intermediate 
period. This period of enteric fever, as compared 
with other tropical fevers, appears to be distinguished 
by its duration, by its continuous action for ten or 
more days in accordance with its severity ; the 
moderate, equally as the severe cases, show this 
point — a prolongation beyond what a corresponding 
severity in any other fever would give ; and for the ther- 
mometer to be useful for diagnosis the indications are 
that attention must rather be directed to this than to 
the temperature reading of a particular morning or 
evening. It is very doubtful, however, whether the 
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thermometer per se suffices ; in many cases at least 
it requires to be supplemented by the symptoms gene- 
rally. One point is clear, by arbitrarily deciding that 
enteric fever in the tropics must comply in thermic 
range with the summaries of the European disease 
we exclude many cases which show the special intes- 
tinal lesion ; while if these again are further whittled 
down by a necessitated compliance with the type 
range of Wunderlich (which must necessarily be 
based on very exceptional cases — on an extreme 
minority), we reduce the disease to a rarity and all 
but banish it in theory from the service in India at 
least. 

The foregoing observations refer to deductions 
based on two readings in the day, morning and even* 
ing, and on the supposition that the latter is a fair 
index of the highest point during the 24 hours. This 
evening reading is not, however, always a reliable ex- 
ponent of the highest diurnal fever range, for between 
the morning and evening in the tropics at least, there 
may occur considerable undulations of the body heat. 
As a rule we may say that the evening temperature 
is higher than the morning, though exceptions are far 
from uncommon. If, however, instead of being satis- 
fied with the two observations we increase them to 
four or more, say at 6 a.m., noon., 4 p.m., and 8 p.m., 
it has been found in India that this disease is as un- 
dulatory during the day, and one day as differ- 
ent from another, as the temperature charts record 
from day to day. . For example, at noon or i p.m. 
the daily fastigium is, as a rule, attained, and not in 
the evening. One day may show a regular ascent 
from early morn to evening, followed by a remission 
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common to all fevers to the next morning, though 
this decline is not necessarily present. Another day 
may show the highest point at early morning gradu- 
ally declining to evening ; a third, commencing with 
the morning remission, may advance 2° to 3° F. to- 
wards noon and then recede in evening to a point 
higher than the morning or under it ; a fourth may, 
commencing with the morning remission, continue to 
decline to about 10 a.m., rise at midday and remain 
so until evening or decline, or declining from midday 
may again ascend in the evening, thus remitting 
twice in the day, or even three times in the 24 hours, 
should the nocturnal decline follow. The term un- 
dulatory appears to convey this feature of the diurnal 
body heat best. Surgeon-Major O'Farrell has noted 
and published facts of this nature, and I can fully 
corroborate him. The fever acme may be reached 
before noon, at noon, in the afternoon or late in the 
evening, though when it will occur and how (whether 
by gradual ascent or through intermediate depres- 
sions), it seems impossible to say. I have not met 
with a case in which the undulations of temperature 
were similiar each day ; on the contrary several of 
the modifications may be met with in the same case 
on different days. They do not characterise any es- 
pecial case^ and they vary in the individual case ; I 
have failed to connect them with any particular cause 
or condition ; they are less frequent in the first half of 
the disease. How far they are dependent on the en- 
teric fever cause, how far or if any on external con- 
ditions of great heat or moisture, or how far due to 
treatment, food, or stimulants, and especially to the 
cold or cool water application to surface of body, 



^ 
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there are insufficient data from which to make deduc- 
tions ; but the tendency of cool water applications 
to cause remissions in the temperature chart is 
acknowledged. The practical deduction is — ^that the 
evening observation requires to be supplemented by 
one at noon at least,* If the exact range of body 

^ It seems to me that much advantage to the enquiry into tropi- 
cal fevers would result if medical men would, as opportunities 
occur, carefully record the diurnal temperature phases. We 
have the pyrexia of enteric fever spoken of as remittent in type, 
and hence a reference of it in causation to marsh miasm. Every 
fever is remittent in the sense that it tends to decline from even- 
ing to morning or at some period during the day from the 
highest point, and enteric fever is no exception ; but carefully 
tested is there, beyond an occasional tendency to fall towards, 
or on an exceptional day reach the normal temperature (so in- 
termitting), any tendency of the continued pyrexia of enteric fever, 
as a whole, to approximate the paludal pyrexia ? Personally I 
think the answer negative. As far as my observations go, from 
frequent thermometer readings during the day, the enteric py- 
rexia is essentially undulatory; on the other hand, the ague 
paroxysms, or the daily rise and decline of the malarial remittent 
exacerbation, are essentially regular and gradational. The 
fever comes on, the temperature ascends gradually to the highest 
point and then declines, either to normal in ague, or to a low 
fever point in the remittent form ; there is no interruption, and 
one day repeats the other. This is very unlike enteric fever, from 
day to day, or during the day. The types seem to me essentially 
divergent, even when they seem to approach in broad outline, 
and I would ask Medical Officers in the tropics to test the point 
for themselves, taking clear cases of each and thermometer 
readings at intervals of 2 and 4 hours only. Paroxysmal is the 
character of one and gradational in its development, but regular 
and uniform in course, and it is possible by medicines suddenly 
to suppress the disease ; undulatory is the pyrexial character of 
the other, irregfular, an impossibility to say when the diurnal 
acme is reached, and an impossibility to prevent the daily con- 
tinuity of the disease. 
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heat be desirable the intervals of record should not 
exceed four hours. 

It has occurred to me, in searching for a possible 
explanation of the divergencies of the evening obser- 
vation, especially in India, from the type chart, that 
these diurnal undulations may be partially elucida- 
tory of the point. An evening fall from the morning 
reading seems unduly frequent in tropical enteric 
fever as compared with the European disease ; now 
does the explanation lie in an earliness of the acme 
and a more early remission in the tropics than per- 
tains to cases in temperate climes ? I know of no 
observations of the diurnal range of temperature in 
the European disease with which to compare the 
Indian and tropical cases ; but if the highest range 
of pyrexia in the twenty-four hours in European 
cases is recorded in the evening reading, which does 
not hold good in the tropics, it follows that in com- 
paring the one with the other at an especial hour of 
the day, and making deductions therefrom, we err ; 
rather should we compare the highest point reached, 
be the hour of the day what it may. In so doing I 
believe we should bring into closer approximation 
cases of the same disease in different climes, and 
should include many Indian cases with an evening 
temperature below 104° F. between the eighth and 
eleventh days which are consequently excluded by 
the European summaries, but which are unques- 
tionably enteric fever if clinical facts and the intes- 
tinal lesion, as observed post-mortem, be conclusive 
as to nature. In the European cases I think I am 
correct in saying that the deductions are made on 
the hypothesis that the evening reading represents 
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the highest diumal fever range, but this is clearly not 
so in Europeans in the tropics, or in all natives of 
India. If the remission took place early in the day 
in the European disease, instead of late in the even- 
ing as it apparently does, the result would be, with 
the present method, irregularity from the type chart, 
and an approximation to the chart of the tropical 
disease ; or if the highest temperature reached dur- 
ing the day were recorded instead of the evening read- 
ing in the tropical disease, there would occur a closer 
approximation to the European chart, the explana- 
tion lying in the variation of the daily fastigium as to 
hour. It is apparent that in bringing the same rules 
to bear on tropical as on European cases, we are 
going beyond what present knowledge warrants, we 
are assuming a conformity in special details in the 
tropics as in temperate climes, in aliens as in natives, 
and this conformity in disease does not exist.* 

These then appear the main clinical deviations of 
enteric fever in the tropics, and the important one is 
the temperature range, not probably so much per se 
as from the great stress which has been laid on this 
symptom of diagnostic import. That marked diver- 
gencies are far from uncommon in the European dis- 
ease, and to an extent not generally recognised in 
class books, must, I think, be allowed; and hence 

* But the divergencies from the accepted idea of a progres- 
sive rise from the remission of morning to the evening, and of 
the evening being the highest point during the day, are not 
limited to enteric fever. In febricula, bronchial catarrh, puer- 
peral ephemera, measles, I have observed undulations almost as 
marked as in enteric fever^considerable fluctuations between 
morning and evening. 
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the most reasonable view appears to be, that the 
temperature ranges of enteric fever in the tropics, are 
but amplitudes of the modifications observed at home, 
and probably due to the eflfects of climate in its widest 
sense. 

And here it seems well to say a few words on the 
asserted hybridity of this disease with paludal fever. 
A perusal of the Blue Books will show that the 
term ** typho-malarial" has been used by medical 
officers in Gibraltar, Malta, Jamaica, Cape, Ceylon, 
India. This composite word was originated by Dr. 
Woodward during the late Civil War in America. 
It would appear that no mere engrafting of enteric 
fever on an ague-stricken frame was regarded as 
typho-malarial, but only when the attack was of a 
mixed character from the entrance simultaneously of 
both exciting agencies in the system. So long as the 
paludal poison can be diffused through air or water, 
and if the ascribed media or causes of enteric fever 
be based on fact, there can be nothing theoretically 
antagonistic to the two agencies entering the system 
in the same way at the same time ; but this does not 
imply a community of origin or causation. There is 
reason to suppose that one or two of the cases re- 
corded by Dr. Massy at Newera EUia in Ceylon 
were of that nature. But if such occurrences were 
common in the service they should be most fre- 
quently observed in those countries and stations 
where enteric fever exists and paludal fever pre- 
dominates ; and yet it is not so. Taking the par- 
oxysmal fevers combined (intermittent and remittent) 
at Gibraltar, for the nine years, 1859-68, the ratio of 
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admissions per looo of strength was only 4*9, and 
the deaths *8 ; at Malta, for the same period, the 
ratios are 4*2 and '02 ; at Jamaica, 129*9 ^^^ 2*32, 
but here it is especially noted that these fevers are all 
but limited to the plain stations and rarely occur at 
Newcastle from which the term typho-malarial is 
returned; at the Cape, 25'! and '17; in Bengal^ 
462*6 and 2*08 ; in Madras, 164*6 and *69 ; in Bom- 
bay, 439*2 and 1*68. So that looking to the coun- 
tries or stations from which the hybrid disease is 
returned, the only one which gives a basis in the 
statistics for assuming the probability of such occur* 
rence is India ; yet the country " par excellence " in 
which the designation occurs is the Mediterranean, 
On the other hand> the paludal countries are : — ^the 
Windward and Leeward Islands, 257*4 and 1*85 ratios 
per 1000 of strength ; China, 676*3 and 6*20 ; Mauri- 
tius, 264*1 and 2*62, and for late years much in ex- 
cess of this; Ceylon, 115*5 ^^d 1*69, and the Straits 
Settlements ; from all of these enteric fever has been 
returned, and yet the hybrid disease has received no 
recognition, and the same may be noted of individual 
stations. It is strange, at least, that the term typho- 
malarial should be more frequently met with in those 
countries where the paludal fevers are far from com- 
mon, and where the remark in the yearly statistics is 
far from uncommon, that the cases of paroxysmal 
fever in the returns ** originated elsewhere." 

It is hardly necessary to remark that the paludal 
poison cannot per se give rise to enteric fever, nor the 
enteric causation to paroxysmal fevers, nor can they 
have a common origin ; the statistics alone suffice to 
negative these points. If enteric fever were depen- 



28 ENTERIC FEVER. 

dent on paludal miasm, or if the so-called typho- 
malarial cases were due to the two causes combined, 
then on the known pathology of marsh fevers we 
ought to find the individuals subsequently illustrating 
the paludal poison in the system, but the results of an 
enquiry as to whether enteric fever cases showed dur- 
ing a reasonable period after recovery the presence of 
the malarial element in their bodies was decidedly 
adverse to such a conclusion. 

The onset of febrile disturbances in the tropics may 
simulate ague ; ague and enteric fever may be often 
combined in the sense that enteric fever may occur in 
a marsh impregnated person, and the paludal poison 
may by being roused into activity confer a periodicity 
on the febrile disturbance, but this is a feature which 
is not special, but common to many other diseases.* 
Such cases were excluded from the original scope of 
the term typho-malarial, and allowing it in the in- 
stance of enteric fever would result in the coining of 
as many words as diseases which can be modified by 
the prior existence of the paludal poison in the frame. 

But there is good reason to suppose that this is 
not what is intended (at least in many instances) by 
the medical officers so designating the foreign disease, 
but the deduction is apparently made from the tend- 
ency of the pyrexia to diverge from the type chart 
and to assume a supposed remittent character,t and 

* There is no difficulty in furnishing instances, but a good ex- 
ample on a large scale occurred in Mauritius, 1873, when an 
epidemic of dengue was introduced; "the disease attacked 
26 per cent of the troops and in almost all the cases was more or 
less complicated with malarial fever." 

f The point is well illustrated in a case by Dr. Bushe, A.M.D., 
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the occurrence of anomalous perspirations. On this 
point Dr. Murchison says : — ** The pyrexia of enteric 
fever is essentially remittent, and cases have occurred 
in my own practice and been noted by Trousseau 
and other observers, especially in malarious countries, 
where it has put on at first an intermittent type." 
** Moreover it may happen that cases of enteric fever, 
mostly mild, present the intermittent character from 
first to last ; and that they are really cases of enteric 

summarized in the Brit, Med, Jour,, April 30th, 1881 : — "enteric 
fever with typho- malarial symptoms." A lance corporal, age 
23, service 2 years, had never been abroad and had never had 
ague, admitted from the Royal Barracks, Dublin. The case 
commenced with '* continued rigors " ; until convalescence set 
in the symptoms and temperature phases were " those of an or- 
dinary case of enteric fever;" but during the convalescence the 
patient was liable to "frequent remissions with the regular 
rigors succeeded by the hot stage and sweating of true malarial 
fever for which it was necessary to treat him with quinine." 
Hence it was only at the commencement and termination 
that the paludal paroxysm was simulated, and my chief rea- 
son for bringing it forward is to show that this so-called mala- 
rial character is independent of climate for cause, is seen' in the 
army in the United Kingdom no less than on foreign stations, 
and is independent of prior ague or traced malarial element in 
the frame at the time being, and occurring in the otherwise or- 
dinary course of European enteric fever. Rigors are not un- 
common at the onset, and the type of the fever at the close is 
remittent if not intermittent, and in the absence of traced malaria 
with known modifications of the enteric disease, is it necessary 
to go beyond the enteric cause itself to explain the phenomena ? 
I have seen essentially the same sequence in Measles in India 
in three children of the same family, no paludal element could 
be traced nor had the children shown the slightest subsequent 
indications eighteen months at least having elapsed, but in them 
quinine failed in its action to stop the daily recurrence of the 
febrile paroxysm. 
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fever is proved by their occurring in the same family, 
and possibly at the same time, as typical and per- 
haps fatal cases of that disease." Here then a not 
uncommon similarity of the pyrexia of European en- 
teric fever to that of paludal fever is acknowledged, 
both in instances in which a paludal element might 
have been present and in instances in which it was 
not, and consequently in which this character of the 
fever was due to the enteric cause per se ; and hence 
its mere presence even if combined with other symp- 
toms in tropical cases cannot be considered in them- 
selves sufficient to stamp the disease as hybrid, or to 
justify the coining of a term which to most minds 
conveys a complex aetiology. The acknowledge- 
ments that enteric fever may, wherever it occurs, 
in its temperature phases occasionally superfici- 
ally simulate paludal fevers, and that this feature 
is a marked one in individuals in other climes than 
their own **who have recently left their own coun- 
try; " that pure enteric fever may go through its 
evolution in the tropics as elsewhere without close 
approximation to the ** type chart ; " these would go 
far to dissipate much of the doubt underlying the true 
nature of the army disease, and would tend to more 
statistical correctness. Such acknowledgements 
would not confuse deductions made at the onset of 
the fever from the gradual progressive daily rise of 
the enteric, the rapid hourly advance of the malarial 
remittent, nor would it oppose deductions made from 
the course of either disease as a whole ; but it would 
indicate that mere thermometer variations in the 
progress of the disease (during the period inter- 
mediate between the febrile commencement and its 
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final decline) were insufficient per se to determine the 
nature of the fever from which the individual was suf- 
fering. 

Relative also to diseases of the intestinal canal and 
to simple febrile disturbances, enteric fever stands 
apart in every portion of the globe. There is no cor- 
relation . in numbers, season generally, or severity ; 
corps or stations with a high general fever ratio do 
not return the maximum of enteric disease. The fever 
tables by Sir A. Home for Madras, and those for 
India generally, given by the Army Sanitary Commis- 
sion, are very conclusive ; and they show equally that 
the components of the continued and paroxysmal 
fever classes are not convertible potentialities, one 
temporarily taking the place of the other in time or 
space. 



Its iETioLOGY. 

Summary of the Disease Details at Home and A broad. 

United Kingdom. — Here we have the soldier under 
his natural climate and surroundings, but dwelling 
apart from the civil population in barracks. Some 
of these (especially the older ones) are to all intents, 
and purposes an integral part of the town of which 
they form the garrison^ closely adjoining the houses 
with common sewers and water supply, and not un- 
commonly located in the poorest part ; others again,, 
as at camps, and some stations as York, are com- 
paratively isolated ; others too, while closely abutted 
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upon by the surrounding population, have their own 
conservancy and water-supply. And from these diver- 
sities, we have, on the one hand an exposure of the 
occupants to any diffusible disease in the surrounding 
population, and on the other a freedom from such 
exposure on the part of the corps as a whole, but not 
including individuals who from some one or other 
reason visit the civil quarters and so subject them- 
selves to the conditions there existent ; and between 
these extremes there are considerable variations. 
The stations are arranged in the Blue Books in 
groups having features in common, or in districts. 
In 1871, the disease was more prevalent and fatal 
at the camps and ** remaining stations."* In 1872, 
Dublin heads the list with 2*64 admissions per 1000 
of strength, followed by "London and Windsor" 
and the ** remaining stations." In 1873, ** Autumn 
Manoeuvres," but this was exceptional and dependent 
on an outbreak at Yannaton, and following this group 
are ** Dublin," ** remaining stations," and ** large 
manufacturing towns." In 1874, ** Dublin" again 
gives the highest ratio, 7*34 per 1000 of strength, 
followed by ** remaining stations." That this high 
ratio of Dublin coincides with very marked defects 
in the sewerage arrangements, and sanitary defects 
in site, construction and surroundings of the barracks 
generally, is 1 think clear ; and with the next highest 
ratio we have the sanitary defects of old unreformed 
towns, the group embracing many of the Irish sta- 

* Chiefly such towns not included in the other groups or large 
towns where only a small detachment of troops is quartered ; 
*' the group is largely made up of old, and sanitarily speaking, 
unreformed towns." 
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tions such as MuUingar, Kinsale, Fermoy, Buttevant, 
the health condition of which, as to conservancy and 
water supply, was not of a high standard. On the 
other hand, the comparatively isolated camps give 
the lowest ratio, and next the seaports, dockyards, 
and arsenals, while the *Marge manufacturing towns" 
and "London and Windsor" fluctuate. With the 
arrangement of stations in districts in 1875 Ireland 
heads the list, and a clue is given in the frequency 
with which the conservancy arrangements (cesspits 
in numerous stations) are complained of in the sani* 
tary reports, and the frequency with which well water 
(at stations especially with cesspits) had been, found 
contaminated ; both conditions favouring the diffu-^ 
sion of the disease when introduced. Next to Ireland 
is the Eastern district in England and the Home dis- 
trict with the Guards mainly at London ;. and here 
again, in the latter, the site of the barracks and their 
surroundings render the inmates very liable to par- 
ticipation in any outside communicable disease. On 
the other hand, Aldershot Camp and the Channel 
Islands return no disease whatever. In 1876, the 
ratio varied from 4*30 per 1000 of strength in the 
Home district to "26 in the South Eastern. In 1877, 
the Channel Islands gave no admission, Chatham 
only one, the Home district the highest, 1*95 per 
1000. In 1878, the highest ratio was at Woolwich, 
3*67 per 1000; Dublin gave 2*44; while there was 
no admission in the Chatham, and the S.E. and 
Channel Islands gave only one case each. In 1880 
Ireland gives the highest ratio especially the Cork 
district, the Channel Islands are high, while in Eng- 
land and Scotland the Home district predominates. 
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Throughout this period Ireland (especially Dub- 
lin) and the Home district give a continuous high 
ratio ; Chatham, South East district, and generally 
Aldershot, are uniformly low ; while now and then, 
one of the groups or one of the stations, in some par- 
ticular year, gives an excess at variance with its 
general tenor. There is a very wide diversity be- 
tween them, and it is apparent that some of these 
stations furnish opportunities for the development 
and diffusion of the disease much greater than 
others ; the high ratio of enteric fever follows very 
closely the prevalence of insanitary conditions, whe- 
ther the causes of these conditions be existent in the 
military quarters, or in the town of which they form 
the garrison, or common to both. That the close 
contact of our troops with the civil population forms 
an important factor in the prevalence of enteric fever, 
as in other diseases also, is clear, and this feature not 
uncommonly annuls the best devised sanitary mea- 
sures within the barracks and to an extent not gene- 
rally allowed. 

Taking the period from i860 to 1873 inclusive as 
a guage of the influence of special occupation of 
branches of the service on enteric fever prevalence 
and mortality we find as follows. — There is no 
marked range in prevalence to be traced ; the 
Cavalry of the Line heads the admission ratio with 
'82 per 1000 of strength, followed closely by the 
Household Cavalry and Foot Guards with '70, and 
these by the Infantry regiments and Royal Artillery 
with '59, the minimum being reached by the Artil- 
lery Dep6t Brigade with '28. The mortality to 
cases treated is greatest in the Artillery Dep6t Bri- 
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gade (608 per looo) Household Cavalry and Foot 
Guards (500 and 388 respectively), and least in the 
Line Cavalry (203). That this greater mortality is 
more apparent than real is shown by this : — that each 
of the three segments have returned in certain years 
more deaths than admissions, a fact not observed in 
the other segments ; and the application of the neces- 
sary correction to these figures while reducing the 
proportionate mortality to much the same rate as the 
others would augment the admission ratio, and with 
the result of making the Household Cavalry and 
Foot Guards equal to, if not in advance of, the Line 
Cavalry, and the Artillery Depot Brigade equal to 
the Depots generally. This done, and taking the 
admission and death ratios in conjunction, enteric 
fever assumes a maximum importance in the House- 
hold Cavalry and Foot Guards ; intermediate are 
the Cavalry regiments, Infantry, and Royal Artillery ; 
and last the Depots. These facts clearly indicate 
that the nature of the duties of different branches had 
but little influence on the disease ; the favouring con- 
ditions for its prevalence were greatest amongst the 
Household troops and least at the Depots, and with 
the former locality of barracks would tell. 

Yet more, the exciting cause of the disease was 
very limited in its sphere of operation, and in some 
instances at least very localized in its influence. 
Thus, from i860 to 1878 the proportion of attacks to 
those serving was only 73 per 1000 of strength, and 
taking the years 1870-5 as a fair index, and assum- 
ing that the whole of the attacks were in men under 
30 years of age — within the susceptible years 
especially — we only get a proportion of attacks to 

D2 
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strength within this age of i'6i per 1000, showing 
how few were exposed to the disease cause. As 
examples of locaUzation ; in 187 1 at Aldershot the 
disease was Hmited to the 33rd Regiment and 
Army Service Corps ; at MuUingar in the same year 
the disease was arrested by the removal of the men 
from one wing of the barracks ; and in 1875 in the 
small compact barrack of Kinsale containing only 
part of a regiment (officers, men, women, and children) 
in permanent buildings and huts, the attacks were, 
— among the officers two cases may be regarded as 
such, women none, children possibly four, and among 
the men, from one hut no cases came, from four ad- 
jacent huts one man in every 5 ^ had enteric fever, 
while in the permanent barrack rooms only one man 
in every 35 f . 

There are two defined features discernible in the 
distribution of enteric fever pointing very clearly to 
difference of association. 

1. The sporadic nature of the majority of the 
attacks. Many stations and many corps in same 
station returning cases never numerically great, cases 
widely dispersed as to time and space, isolated as to 
each other and cropping up at intervals ; in fact not 
indicating a cause common to many or located 
within the corps, but an exposure of the individual 
only, and contrasting strongly with the features of an 
epidemic however small. This is almost a yearly 
observation in the Army Medical Blue Books, and in 
1874 is regarded as a good proof of the generally 
satisfactory state of the internal sanitation of the 
barracks. 

2. The occasional occurrence of a localized outbreak. 
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Here the cases whether few or many succeeded each 
other so rapidly and were so limited in time and 
space as to indicate that the cause existed in or 
near the quarter of the troops, and was one to which 
several were exposed at one and the same time, not 
in their individual capacity, but as susceptible compo- 
nents of a community. There are only eighteen out- 
breaks of this nature detailed between 1859-80, in point 
of fact they are exceptional, and when occurring seem 
to be connected with existent sanitary defects as lo- 
calizing influences within or near the barracks. Of 
localizing conditions : — At Shorncliff'e in 1870 there 
were foulness of drinking water in tanks and emana- 
tions from escaped faecal matter from water-closets ; 
at Pembroke Camp in 1870 there were contaminated 
well water and latrine effluvia ; at Aldershot in 1871 
there were impure water and defects in surface drains ; 
at MuUingar 1871 there were latrine emanations ; at 
Devonport in 1872 there were impure water supply 
drawn from a district in which the 19th Hussars in the 
following year contracted the disease, and the disease 
prevalent in the town, together with internal defects in 
barracks in latrines and probable tank water contami- 
nation from them ; at Newport and Brecon contami- 
nated well water ; at Kinsale in 1873 the well water was 
contaminated from cesspits ; at Newbridge and Mili- 
tary Prison Dublin there was an escape of sewer gas 
into habitations ; at Limerick the well water was 
contaminated by sewage ; at Kinsale in 1875 there 
were impure well water and effluvia from drains and 
an old cesspit ; at Hilsea there were emanations 
from sewage on land ; at Hilsea in 1876 forbidden 
well water; at Shoeburyness in 1878 the bursting of 
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a drain pipe; at Buttevantin 1880 impure well water. 
Of the ascribed causation or source of the enteric 
fever cases which were isolated we have as follows. — 
In 1862 at Canterbury *' outside barracks." In 1869 
at Colchester '* obscure but probably from the neigh- 
bourhood." In 1870 at Aldershot '* emanations 
from defectively-trapped drains ;" at Dover ''brought 
by recruits or men off furlough." In 1874 five in- 
stances in which the disease was clearly contracted 
at some other station than under which it appears in 
the statistics; at Parkhurst "well contaminated with 
sewage." In 1875 at Colchester brought from out- 
side by *' recently joined men especially by recruits 
for one. particular regiment " ; at Dungarvan ** con- 
tracted outside " ; at Carlisle Fort referred ** to the 
drinking water"; at BallincoUig ''escape of sewer 
gas " in the room the man worked ; at Kinsale " im- 
pure well water; at Cork, one was "contracted out- 
side," and one from an " untrapped drain " inside 
the barrack. In 1877 ^^ Chester faulty latrines ; at 
Preston the same; at Coventry "sewer gas escape 
in room ; " at Newcastle-on-Tyne drainage and la- 
trines faulty ; at Halifax " contracted outside " ; at 
Liverpool water might have been contaminated by 
sewage. At Tipperary in 1880, of five cases four 
were believed to have been imported. In some 
few of the above, the ascribed causes are gene- 
rally associated with localized outbreaks, and if 
rightly connected, their sphere of influence must have 
been originally very restricted and immediately 
guarded against, or in the instance of impure drinking 
water at Carlisle Fort the supply cannot have been 
that common to the occupants. 
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If w& link the recorded cases together, whether as 
outbreaks or sporadic, we find : — 

1. That in the major number of instances impure 
drinking water — ^well water with a probable contami- 
nation from cesspits, tank water contaminated after 
storage by faecal material or by absorbing sewage gas 
and perhaps specific effluvia — was the medium by 
which the disease was introduced. 

2. That in a minor number of instances conta- 
minated air was the medium, generally from cesspit 
or latrine emanations, more rarely from sewers, un- 
trapped drains, sewage on land, escaped material from 
waterclosets, or bursting of pipe. 

3. There are no recorded instances in which articles 
of food — milk, meat, aerated waters — furnished the 
medium, and the instances traced to personal con- 
tact with the sick are rare. 

It is clear that among the military in the United 
Kingdom from 1859 to 1880 the disease rarely, if 
ever, prevailed where good sewage arrangements — 
proper conservancy — and a pure water supply brought 
from a distance, existed in barracks ; the favouring 
conditions of the disease have been cesspits, well 
water supply {especially when obtained near centres of 
habitation, in the barrack square), barracks contiguous 
to a poor civil population or located in badly-sewered 
towns. 

Looking to the seasonal prevalence, the informa- 
tion is but scanty in the sporadic cases constituting 
the majority, but where the point is noted the last 
quarter of the year is the period mentioned. On the 
other hand, the localized outbreaks occurred as un- 
der: — during first quarter 4, second quarter i, third 
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quarter 4, fourth quarter 5, in four instancies no in- 
formation. 

We get the cases proportioned to age as under : — 
under twenty years, 50 per cent ; between twenty and 
twenty-five, 37 per cent; between twenty-five and 
thirty, 5 per cent ; between thirty and thirty-five, 3 
per cent ; between thirty-five and forty, 3 per cent. 

The details indicate also that the early years of ser- 
vice are those during which the soldier is likely to suf- 
fer from the disease, and this is very apparent in the 
Kinsale outbreak in 1875, when among twenty-oAe 
cases the service periods ran as follows : — under one 
year of service 8 attacks ; between one and two, 5 ; 
between two and three, 3 ; between three and four, i ; 
between four and five, 3 ; between five and seven, i. 

Of the mortality to cases treated, we find that from 
i860 to 1878 the ratio was 272 per 1000, but varying 
between 192 and 522. In 1877 while 341 per 1000 
was the mortality for the whole home troops, it 
varied from 250 in the home district to 500 at Cork 
and 600 at Dublin. At the Dublin Military Prison 
the ratio was only 187, at Pembroke Dock 210. At 
Kinsale, in 1875, 360. Comparing the ratio of morta- 
lity in the army at home with that in civil life we find 
the military returns not so favourable as the civil — 272 
per 1000 Against 205 ; but when we take into consi- 
deration that the civil statistics include more youths 
at eighteen and under whose chances of recovery 
are greater than above that age and that the dis- 
inclination to return mild cases as enteric in the 
service operates in the United Kingdom as on foreign 
stations, and mentally apply a corrective, the conclu- 
sion will probably be that the mortality ratio in both 
segments of the community is much the same^ 
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So far we have approached the subject from the 
disease standpoint, from the fever prevalence to the 
associated conditions, faecal contamination, organi- 
cally impure water. If now we reverse the method, 
and ask were these conditions only present when the 
fever prevailed ? we find examples in the Sanitary re- 
ports in numbers to illustrate this point : — that faecal 
contamination of air and drinking water, with condi- 
tions similar to the ascribed surroundings of enteric 
fever, in the military community in the United King- 
dom from 1869 to 1878, has existed among the same 
community during the same period when enteric fever 
did not exist, without causing any appreciable disease 
in some instances and causing disease other than en- 
teric in other instances ; in some instances also, with 
a continuance of the insanitary conditions, enteric fever 
has subsequently been associated in the same stations. 
The inference from these facts I leave for the pre- 
sent. 

We may summarize the details of the army home 
disease as under. — 

1. The number of attacks to strength or to age 
susceptibility has been very small. 

2. There has been no marked divergence in pre- 
valence in different branches of the service. 

3. As regards stations, the ratio has been greater 
in those having inherent sanitary defects, or being in- 
sanitarily situated, or in close contact to a thick poor 
population. 

4. It has particularly affected the men under 
twenty-five years of age, — a, disease of early manhood 
and short service. 

5. It has appeared under two aspects, — {a) sporadic 
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cases (in the majority) relegated, as a rule, in origin 
to the civil community, and from their diffusion show- 
ing a widespread existence of the disease in the 
United Kingdom, — and (6) localized outbreaks (in 
the minority), with features showing a circumscribed 
sphere of operation of the cause, ** house epidemics." 

6. When it has obtained a footing in barracks as 
an epidemic there have been insanitary conditions ex- 
planatory of such localization, though these conditions 
have also existed unconnected with enteric outbreaks. 
Faecal contamination of air and impure drinking water 
have been the insanitary conditions, especially with a 
water supply from wells and cesspit conservancy. 

7. The outbreaks have been independent of any 
particular quarter of year, yet more frequent with the 
rainy season. 

8. The mortality has been less under the age of 
twenty, but it has varied considerably in different out- 
breaks. 

9. The phenomena of the disease among the mili- 
tary run parallel with the civil disease. 

Question of the Conveyance of Enteric Fever from 
Home to Foreign Stations^ or from one Foreign Station 
to another : — the Disease on Board Ship. There is a 
large stream of soldiers outwards from the United 
Kingdom to foreign stations and vice versd, and a 
lesser one from one station to another, do they 
convey the disease in an active or latent state ? If 
we look for an answer in the disease returns on board 
ship, we find as follows, taking the outward section 
first. — From i860 to 1869, we have an outbreak of 
fatal fever on board a transport to Mauritius 28 days 
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after starting, 56 cases and 9 deaths, some, proba- 
bly all, were enteric in type ; 4 admissions and 3 
deaths in a detachment to Calcutta ; two admissions 
*' among troops proceeding to the East ;" one among 
troops to India and Ceylon, and this year (1865) 
40 admissions and 8 deaths from continued fevers 
are returned, six of the latter on board one vessel, 
and most in one brigade, R.A., for India ; 10 
admissions and 6 deaths among troops to the 
East, and on one vessel the first case occurred 
four weeks after embarkation, the cause was be- 
lieved to be local, on the other '* after the ship 
had been two months at sea," " origin not to 
be traced." From 1870, we have five cases in 
troopship to India the disease appearing eight days 
after embarkation ; two cases in separate vessels ; 
two admissions to the Cape ; one admission to Bom- 
bay ; two admissions among troops proceeding out- 
wards ; a case to Bombay, the disease probably con- 
tracted before embarkation and giving an interval of 
21 days. So that in spite of all the care bestowed on 
medical inspections prior to embarkation, enteric 
fever in a latent state does evade our scrutiny to 
appear subsequently as developed recognized disease 
while at sea, and this is not a very uncommon occur- 
rence. Should the date of exposure to the cause be 
within a day or so of embarkation, there is nothing 
improbable or impossible in the disease remaining 
quiescent during the voyage to develop after land- 
ing in any of the Mediterranean stations, in Halifax, 
N.A., Bermuda, West Indies, or even the Cape ; 
while with the voyage to India now done in 28 days, 
a man might be landed in Bombay in the first stage 
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passing stools highly infectious, or from a case on 
board men may contract the disease, land apparently 
in good health, and exemplify the malady on the 
journey to their station or after arrival at it. The 
rapidity with which the disease occasionally appears 
in a corps after arrival in India, has been remarked 
on by Surgeon-General Innes (Blue Book, 1878) ; 
and the Army Sanitary Commission in their report 
on enteric fever in the Bombay Army, 1876-7, say — 
"there are cases given in which the fever showed 
itself as soon as the men had *set foot on land in 
Bombay ;'* clearly indicating that the source of ori- 
gin must be sought either in an introduction with the 
corps, or some condition met with very soon after 
disembarkation ; and as regards the latter point let 
it be remembered that most of the corps arrive in 
India during the cold weather, when climatic con- 
ditions characteristic of the country, and specially 
inimical to health, are at a minimum or absent. 

Again, if we look to the statistics of transfer of 
troops from abroad to home, or from one station to 
another, we find as follows. — An admission among 
troops returning from the East ; a fatal case from 
" India and China," and one death from Mediterra- 
nean to ''other station;" one admission among 
troops transferred ** between colonies;" one fatal 
case from Cape and Australia to home, and the 6gth 
regiment transferring the disease from Quebec to 
Bermuda ; one admission *' from India to home ;" 
one case on board the ''Malabar" when returning 
from Bombay ; two cases at Gibraltar from Cyprus ; 
five cases in the "Orontes" from South Africa; in 
Canada, 2 officer^, 4 men, i woman, from the 
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''Crocodile," disease contracted in Bermuda; two 
cases in "Euphrates" from Malta to Bombay; and 
in 1882 numerous examples from Egypt, the disease 
developing after arrival at home stations. 

Hence, then, with the above facts before us, of 
the disease appearing during the voyage or after 
it, and of the occasional long incubation of the 
virus,* there is nothing against a possible trans- 
ferrence of enteric fever by the troops from home 
to other stations, or from one station to another, 
or from abroad to home, in a latent or deve- 
loped state. The diffusive power of even a mild 
case (should the excreta find favouring conditions) 
is acknowledged ; the bustle of disembarkation and 
movement of troops to stations are not the most 
favourable circumstances for carrying out sanitary 
details ; the disease not only occasionally appears 
very soon after the arrival but adheres to young 
corps in India and elsewhere to the exclusion of 
older ones in the same station ; and with these points 
before us the conclusion is an obvious one, that im- 
portation as an element in explaining the origin of 
some of the disease in foreign stations among new 
comers, cannot be thrust on one side as valueless, 
and that we cannot disregard such possible transfer 
of a portable malady or neglect the precautions 
which suggest themselves. Nor can we ignore the 
possible bearing of importation in the past in explain- 
ing its present endemic existence in stations. 

• From observations by Dr. Saunders, A.M.D., at the Cape, 
and from examples from Egypt, it seems certain that the recog- 
nised time of the incubation period must be extended to six 
weeks, or even nearer two months in exceptional instances. 
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Gibraltar. — There has been a very great fluctua- 
tion of disease in years from 1859 both as to preval- 
ence and mortality, varying in the former from 'go to 
7*45 per 1000 of strength, and in the latter from 117 
per 1000 of cases treated to 600. The amount is 
about four times that in the United Kingdom, 

From 1868 to 1878, out of 16 corps newly arrived at 
Gibraltar (11 from England, 3 from Malta and 2 
from Bermuda) the 2nd Batt. of the Rifle Brigade 
heads the list of numerical frequency from enteric 
fever in the first year of service, 1 1 consecutive cases 
being returned from it in 1875 ; the 2/23rd Regiment 
also a new arrival that year gave 4 cases, and the 
l/4th similarly placed gave 2 ; and the experience in the 
other new corps is much on a par with the two latter. 
So far as Gibraltar is concerned not more than J of the 
newly arrived corps give a preponderance of enteric 
fever over older corps in the command, while the 
number of the attacks on these occasions have been 
but few and examples of excess in older corps over 
new comers not uncommon. As showing the divergent 
results among corps in this station we have in 1875, 
one corps recently arrived giving no enteric case ; 4 
in their first year giving respectively 'gg, 3*08, 6*17, 
i6.4g admissions per 1000 of strength ; i in second 
year giving 4*76 ; and i in third year giving no case. 
It is clear that, taking as a test the new corps, on ex- 
posure to this climate (in its widest sense) an indi- 
vidual recently arrived, even if he be within the 
susceptible age, runs but a very slight risk of becom- 
ing an exponent of the enteric agency in his system. 
That the climate and general conditions there exis- 
tent do exert a prejudicial influence on new comers 
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is shown by the results of a corps from England in 
its first or even second year of service, in excess of 
sickness as compared to older regiments in the com- 
mand or regiments from some other stations having 
already done part of their foreign tour; but the forms 
are **febricula," ** simple continued fever," **rock 
fever," ''diarrhoea," ''dysentery," — heat, intemper- 
ance, exposure to general insanitary conditions, and 
the cause (not elucidated) of that peculiar febrile dis- 
turbance with rheumatic sequelae known here as 
" rock," and in the other Mediterranean garrison 
" Maltese fever." The cases of "seasoning" disease 
are numerous and general in corps, on the other hand 
the enteric fever cases are few and exceptional. 
Here, as at home, we have the enteric disease illus- 
trated under its two aspects — sporadic cases and 
localized outbreaks ; but the former have predomi- 
nated immensely. The tendency among medical 
officers at this station (taking the expressed opinions 
as a test) , is to link the fever with existent sanitary 
defects — ^with sewerage and drainage imperfections, 
and close contact with a thick surrounding popula- 
tion. The insanitary conditions of the rock are due 
to overcrowding, surface and subsoil contamination 
from long occupation by human beings and neglect 
of cleanliness, defective drainage and sewers, and 
small rainfall, with deleterious results on air and water 
(the latter less frequently contaminated than the for- 
mer) ; the military participating in a less degree in 
these defects than the civil population. Surrounded 
as some of the barracks are by a closely packed dirty 
native population, or underrun by badly constructed 
and deficiently flushed sewers, or as at Wellington 
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Front, King's Bastion, and Grand Casemates near the 
sea level and contiguous to sewer openings, it is dif- 
ficult to understand how, in spite of cleanliness and 
good internal economy, their occupants can, com- 
pletely or at all times, escape any transferable disease 
existent in the native community ; and that enteric 
fever is endemic on the rock, among the military with 
features indicating a source outside barracks, and 
more rife among the occupants of the barracks placed 
as above noted, cannot be questioned. The influence 
of locality is very perceptible, both in the production 
and arrest of disease. On this rock too there are 
many examples of irisanitation — sewers bursting in 
barrack yards, off'ensive drains, bad latrines — and no 
consecutive enteric fever. 

Comparing classes in the military community as 
far as the returns allow, we find (taking the mortality) 
a proportion of deaths per looo of strength, officers 
1*55, men 75, women 3*02, children i*66. The num- 
bers except in the men are limited, but as far as they 
go they show a greater prevalence of the disease 
among the women and children, and least among the 
men ; they indicate one point very clearly, a point 
no less perceptible in the corps composing the garri- 
son, marked variability in segments of the same com- 
munity placed under the same climatic influences. 

The disease, though not limited to any particular 
period of year, yet is more prevalent during the latter 
half, its maximum coinciding with diminishing heat, 
with advancing rainfall (filling of tanks, washing of 
surface soil, cleansing out of sewers, assisting putre- 
faction) ; its yearly accession is not coincident with, 
but follows the maximum of simple continued fevers. 
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Malta. — The statistics show that so far as the 
garrison was concerned the enteric cause from i860 
was a very fluctuating element in the production of 
sickness and mortaHty, varying in yeariy admissions 
between -81 and 15*16 per 1000 of strength. In 
the causation of the total mortality among the 
troops this disease takes a higher position in this is- 
land than in any other station, home or foreign. In 
amount it is about six times as much as in the United 
Kingdom, and much more severe. 

It is not always possible to ascertain the result of 
exposure to this island climate of ** new comers ;" 
but out of 22 newly arrived corps, between 1868-78, 
10 are shown to have returned enteric cases within 
the first 12 months. In 1872 the individual corps 
are particularised, and if this year be taken as a fair 
exponent it is clear that, as a rule, new regiments 
are not long resident without some of their members 
encountering the conditions necessary for the produc- 
tion of the fever and exemplifying such exposure, 
thus : — the i/i8th arrived from Ireland in January 
and during the year returned 4 cases, and in 1873, 3 ; 
the i/i3th, which had suffered from enteric fever in 
1869 at Gibraltar, arrived in January or February 
and gave 6 admissions, and 3 in the following year ; 
the 28th regiment also from Gibraltar, at same time, 
gave 4 admissions, i in 1873, i in 1874; the 74th 
also from Gibraltar, at same time, gave no enteric 
fever case, but 2 in 1873. The exemption of one 
corps, and the paucity of cases in the others, are 
noteworthy features. The medical history of the 
island is, that during the first hot weather at least, 
febricula, simple continued fever, the so-called 

E 
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'* Maltese fever/' and possibly diarrhoea or dysen- 
tery, are common ; the three former follow the expo- 
sure to the general agencies present during the 
great heat, and few escape one or other of them ; one 
regiment on arrival repeats the former one. On the 
other hand, enteric fever is no necessary sequel of 
exposure to these agencies, either in first or subse- 
quent years, the cases are few, corps of equal service 
in the command vary greatly both as to the exist- 
ence of the disease and also as to amount when pre- 
sent, thus showing that the conditions necessary for 
its origin are exceptional and variable as to time and 
place. Enteric too bears no relation to the simple 
febrile forms as to number, prevalence, seasonal re- 
lation, mortality and age of affected. 

That locality is a very powerful element in varying 
the amount of this disease among the segments of 
the military community of this garrison is beyond 
doubt ; but a something beyond this is essential for 
its origin, which shows that locality ranks but as 
a predisposing influence only. The major preval- 
ence in the island is linked with a thick population 
on a limited space ; yet within this limited space, no 
corps far distant from another, the results in the 
different barracks are very variable, and not only so 
but in the same barrack at different times. The 
Artillery in upper St. Elmo, overlooking the sewer 
openings of the town, are usually marked sufferers ; 
the Engineers in St. Francis barracks, comparatively 
isolated and fairly placed, and Pembroke Camp, re- 
moved from other habitations, give an opposite re- 
sult ; the lower St. Elmo barracks, Floriana and 
Verdala, are variable. 
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We find in this island also, the disease assuming 
the same distribution phases as elsewhere : — sporadic 
(vastly in the majority), and limited outbreaks; these 
latter generally not implicating many, apparently 
from the source being early detected and guarded 
against. 

The amount of disease is but small compared 
to the numbers serving, which it must be remem- 
bered are frequently changed, thus presenting ever 
fresh material for the exemplification of the cause ; 
and small compared to the numbers within the sus- 
ceptible years of age. That something beyond age 
influence, recency of arrival, and exposure to clima- 
tic causes in the widest sense, is essential to gene- 
rate enteric fever is shown in these examples. Dr. 
Marston in his paper on Fever in Malta (Blue Book, 
1861), says : — '* It is noteworthy that the Battery 
stationed at the fort in question (Tign6),* although 
composed of the youngest men, and last comers of 
the brigade, suffered in a far less degree than any 
other battery," ** and equally observed in the variable 
experience of the recently arrived infantry corps." 
In 1872, the i/i8th regiment had 235 men under 
20 years of age, and 241 between 20 and 30, or 476 
within the susceptible period, and yet this fresh mass 
returned but 4 admissions from enteric fever during 
the year. 

Among the men, from i860 to 1878, the ratios per 
1000 are: — admissions, 4*79; deaths, i'66; mor- 
tality to cases treated, 335. Among the ofiicers, 

* Isolated on a point of land at mouth of harbour, and re- 
moved from surrounding insanitary conditions and contact with 
thick population. 

E 2 
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from 1875-9, in an aggregate strength of 892, the 
mortality for the period was 1*12 per 1000 of 
strength; the admissions in 1875 amounting to a 
ratio of 8'84. Among the women, aggregate 
strength 1780, the admissions for 1875-6 equalled 
3 '53 P^r 1000, and the ratio of mortality to cases 
treated 333 ; for the whole period the mortality per 
1000 of strength was 2*80. Among the children, 
aggregate strength 3398, the admissions in 1875 
were i"2i ; in 1876, the mortality was 3*59, and dur- 
ing the whole period was "88 per 1000. These 
figures being incomplete do not admit of a com- 
parison in details, but they indicate a considerable 
divergence in segments of the military community, 
of the same race under the same conditions of cli- 
mate, soil, &c. 

The seasonal prevalence is the last quarter, not 
that it is absent at any time but that some conditions 
then present are eminently favourable for the deve- 
lopment and diffusion of the disease — advancing 
rainfall, saturation of the porous surface rock with 
moisture, washing of surface, flushing and dislodg- 
ment of material from drains and sewers, filling of 
tanks ; in short, with the rainfall moisture supplies the 
requisite for germ development, for putrefaction, and 
the resultants are put in mechanical movement by the 
water in soil and sewers and brought into contact 
with the susceptible human frame in one or other 
way. 

In this island we have a surface devoid of soil, 
a soft, porous, absorbent rock. A water supply by 
rainfall stored in tanks, supplemented by an aque- 
duct from the high ground, the water good but 
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limited in amount ; that in the tanks of the natives 
very contaminated, that in the military quarters 
not so often illustrating contamination as at first 
sight the arrangement would suggest. The con- 
servancy a combination of cesspits and sewers, the 
sewage arrangements with many defects, the sewers 
bad in construction, ** nothing but long cesspools" 
cut out of the porous rock, and although lined with 
an impervious coating, yet, from breaks of continuity 
or other cause, often allowing of soakage. A thick, 
poor, native population with ideas on sanitation abso- 
lutely wanting, with enteric fever endemic though 
generally classed as ** enteritis," and habits essenti- 
ally favouring its existence. The barracks are ill 
adapted for the purpose, rarely originally intended as 
such but formerly used as store houses (Verdala, 
Pembroke Camp and a few excepted), ill- ventilated, 
and with defects not remediable ; and except two or 
three so closely surrounded by the civil population 
that it is impossible to shield the inmates against the 
insanitary conditions of the neighbourhood, or diseases 
of a communicable nature which may exist in the 
native community. 

As bearing on the military we have the following 
defects associated with enteric disease set forth in the 
Blue Books. — Exposure of earth saturated with sew- 
age escape ; exposure of sewer contents ; atmOvSphere 
loaded with emanations from sewer mouths; efflu- 
vium from drains ; cleansing of an old offensive cess- 
pit ; sewage atmosphere from ventilating shaft ; con- 
taminated tank water ; exposure of drains opened. 
These conditions however have not always been 
followed by enteric prevalence. 
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In the remarks by medical officers from time to 
time, there is evident a greater disposition here than 
elsewhere to connect the diseases *of the military 
community with those of the civil population, the 
former in some years at least, and enteric fever also, 
rising and falling with the latter. Here undoubtedly, 
to climate or any such general conditions weighing 
on all, the charge of causing enteric fever cannot be 
laid; the limitation of the disease as to numbers, to 
segments, to particular ages chiefly, to the months 
chiefly when the climatic peculiarities are on the de- 
cline oppose it, equally as the positive evidence of 
the association of the outbreaks. With the disease 
existent among the civil population, the susceptible 
soldier, even if the cause be not brought to him in 
the barracks in which he is quartered, is liable on fre- 
quenting the native haunts to meet the disease cause, 
and hence (the latter being regarded the more usual 
mode of its contraction) sporadic cases among the 
military are the rule. The localized outbreaks when 
traceable are generally connected with faecal efflu- 
via, rarely with water contamination, and this is in 
accord with the relative predominance of these two 
media in the mass of sanitary defects. General in- 
sanitary conditions in barracks are common enough 
in Malta, but by a bad common conservancy system 
and close contact with a native population the sol- 
dier here is subjected in a high degree to conditions 
essentially powerful elsewhere in the propagation of 
enteric fever. Faecal contamination of air by its very 
frequency constitutes a disturbing element in draw- 
ing deductions on the enteric fever cause ; but that 
those barracks which are especially exposed to such 



ITS iETIOLOGY. 55 

a condition are those which have produced during 
the period of this enquiry the greatest number of 
cases is beyond doubt. 

Ionian Islands. — Here we have illustrations of these 
points : — (i.) of a high sick ratio following recent 
arrival and exposure to summer heat, and generally 
taking the form of simple febrile disturbance ; (2.) 
of the majority of new corps early producing cases 
of enteric fever; (3.) of this disease adhering to 
corps in successive years ; (4.) of the forms of dis- 
ease from which corps suffered being dependent on 
the island in which located. Enteric fever had its 
head quarters at Corfu, it was never absent at Fort 
Neuf, and caused at least two-thirds of the total mor- 
tality. 

The history of Fort Neuf, and in a minor degree 
of the Citadel in Corfu, is that of continued and ty- 
phoid fever prevalence in the corps occupying them, 
whether old in the command or new comers — and 
then excessive ; while, in the other islands paroxys- 
mal fevers were not uncommon. 

In 1859, it is remarked: — '*The sewerage is mOwSt 
defective, and the sewage, when it reaches the tide- 
less sea, renders it almost putrescent. The water, 
for instance under Fort Neuf, receives a large 
amount of the sewerage of the town of Corfu, and if 
anyone approaches it in a boat, and thus stirs up the 
stagnant sickening fluid, the stench is perfectly over- 
powering. Situated as the town is, exactly between 
the Citadel and Fort Neuf, both must in some 
degree suffer, but the former certainly in a less 
degree than the latter." In 1861 is a table of 
the admissions and deaths from *' fever'* (the latter 
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all enteric) in the different barracks in Corfu, 
** all in immediate proximity to the sea, at heights 
varying from 30 to 180 feet," the Citadel, Forts 
Neuf and Abraham; the death ratios in them, 
per 1000 of strength, being 8*8, ii-g, and o respec- 
tively. In it there are several points of interest. 
The 2/2nd had suffered much in the previous year 
from paroxysmal fevers in the other islands ; the 
segment of it in Fort Abraham, *' high up with its 
spacious airy rooms,*' had no deaths from typhoid 
fever in spite of suffering much from the mild cli- 
matic heat fever ; the segment of it in the Citadel 
had at least a mortality ratio of 6*8 per 1000 of 
strength; clearly here, so far as enteric fever is 
concerned, the paludal virus has no influence nor 
climatic agencies, the conditions to which those in 
the Citadel were exposed were all important ; the 
fact of its being an old corps in the command 
gave it no immunity. The interior of Fort Neuf is 
represented as ** beautifully clean, but the stenches 
that arise from the mouths of the town sewers open- 
ing into the harbour in its immediate vicinity are 
most abominable '* ; it gave the maximum deaths, 
and the ratios in it varied with the position of the 
quarters, decreasing with elevation above sea level 
— tents, 30'3 ; lower barracks, ii'g; upper, 9-4. 
In the Citadel, where the nuisances were similar in 
kind to those at Fort Neuf, but less in degree, there 
was a lesser ratio of mortality ; but even here, the 
differences in the component quarters were marked ; 
and that there were clear local features in its old 
Venetian barracks with its major mortality, is shown 
by the blotting- out result of moving a large detach- 
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ment merely across the harbour to the island of 
Vido. 

More perfect examples of the connexion of this 
fever with a limited local special cause, of its dis- 
connection with climate and the paludal virus, and 
of the futility of mere internal sanitation alone to ex- 
clude it should it exist in the neighbourhood, can 
hardly be adduced than those these islands furnish. 
The history of Fort Neuf reads like an experiment : — 
the result of exposing successive bodies of men, 
originally healthy, well housed, well cared for in bar- 
racks, to emanations from faecal decomposing matter 
derived from another community in which enteric 
fever is endemic. One body repeats the experience 
of the former one exactly ; continued fevers, frequent 
and numerous ; enteric fever, varying in years, but 
never absent during the year, and culminating during 
the autumnal months, its period of prevalence in the 
civil population. 

Summing up the Mediterranean stations, we find 
that enteric fever is endemic in the old ancient civil- 
ized cities of this inland sea; from i860 to 1880 it is 
constantly returned from our garrisons, in 1878 our 
troops met with it in Cyprus and suffered proportion- 
ately much from it, and our ships of war moving from 
one point to another do not escape its influence ; 
while in 1882 in Egypt, the j,** half-way house*' to 
India, we there encountered it and transported it on 
return to several of the home stations. 

The Mediterranean troops are generally derived 
from the United Kingdom, and as a rule do not re- 
main more than three or four years, hence there is a 
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frequently recurring new young material to exemplify 
the conditions under which our soldiers are cast ; yet, 
taking the years from 1870 (whenever the figures are 
available) as an index, the returns give only a propor- 
tion of enteric fever attacks of 4*92 per 1000 of 
strength, and assuming that all these were in men 
under 30 years of age the proportion only amounts 
to I2'99, indicating beyond doubt (if nothing more 
were available) that the agency must have been cir- 
cumscribed and limited in sphere of action which 
allowed of the exemption of over 980 out of every 
1000 individuals susceptible by age at least. Malta 
with its soft absorbent rock structure, and the hot- 
test climate of the three stations, has returned most 
enteric fever ; the Ionian Islands with their rich 
vegetable soil, and warm equable but healthy climate, 
stands intermediate ; the precipitous isolated rock of 
Gibraltar, with the coolest climate, returns the least. 
In all, our troops were brought into close contact 
with an insanitary native population ; in all, the gene- 
ral conservancy arrangements were decidedly bad ; 
in all the water supply (tank and aqueduct in Malta, 
tank and well water in Gibraltar, tank and reservoir in 
Corfu) had shown defects in quantity and occasion- 
ally in quality. Faecal contamination of air, and in 
two or three instances contaminated water, were asso- 
ciated with outbreaks in all the stations ; those bar- 
racks which have been located near sewer openings 
into the sea have produced the maximum of enteric 
fever. In all, the seasonal prevalence has been in 
the later months of the year, with decline of high 
summer heat and advance of rainfall. The evidence 
from these Mediterranean stations is especially im- 
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portant as bearing on the tropical disease, two of 
them being European, and the other intermediate in 
position and climate between Europe and Africa, 
and it may also be added Asia. 

British North America. Troops were quartered in 
Canada, Nova Scotia, New Brunswick, Newfound- 
land and British Columbia. 

The first notice of the disease is at Halifax in 1862, 
an outbreak in which the civil and military partici- 
pated, connected with the opening of ''numerous 
drains and sewers and noxious accumulations of filth, 
while at the same time the water supply was very de- 
fective." In 1865 at St. John's, New Brunswick, 
'* typhoid fever was very prevalent among the civil 
population, arising from the insanitary conditions 
of the town, and several cases occurred among 
the detachment there quartered '' ; and this is 
repeated in the following year. In 1866 we have* 
examples of the following : — {a) with bad con- 
servancy (cesspits) and water supply (wells), en- 
teric fever endemic in the civil population of one 
of the towns and the military participating in the 
disease in spite of no local cause in the barracks ; 
(6.) with the same insanitary conditions in another 
town malignant scarlet fever among the civil popula- 
tion extending to the military ; (c) with impure well 
water to a third garrison is sequential diarrhoea : the 
conditions, favourable to, and often associated with 
enteric fever prevalence being present in all, but in 
one only does this disease exist. 

Between 1862-9 Nova Scotia returned a ratio of 
enteric fever nearly three times as great as the Home 
troops, and greater than the Presidency of Bombay, 
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in proportion to the numbers serving ; in 1865 it 
attained a proportion not often met with in any sta- 
tion in any climate, reaching an admission ratio of 
31*56 per 1000 of strength, and a mortality to cases 
of 333 per 1000. Throughout the period, in Canada, 
the ratio is a low one, lower than the Home troops, 
and the mortality less. 

As regards the climate of British North America, 
a greater contrast to the majority of the foreign sta- 
tions of the army cannot be pictured. An intense 
dry cold in winter which hermetically seals up the 
earth and rivers and arrests all vegetative and putre- 
factive processes ; a short spring during which the 
entire surface soil is left porous and loose as a 
sponge from the thawing of the contained congealed 
expanded moisture in winter, and freely permeable by 
the surface water set free from the accumulated win- 
. ter's snow ; a hot summer characterized by intensity 
of vegetative growth ; a short autumn of hot days and 
cold nights ; in fact, two seasons of temperature 
extremes linked by short intervals, one of these inter- 
vals marked by excessive earth moisture, the other 
by diurnal temperature variations. As bearing on our 
especial subject, we have in the community at large 
a drainage and a sewerage very defective, coupled 
with a water supply often liable to contamination. 
With these conditions enteric fever is one of the 
diseases from which the civil population, in the 
towns especially, suffers, but certainly not in propor- 
tion to the existence or prevalence of these fostering 
conditions, and as compared with many other coun- 
tries. In the spring the surface impurities (five 
months accumulation, and of the most variable char- 
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acter) are washed by the melting of the snow into 
the streams and lakes, the subsoil is thoroughly 
searched by the large bulk of penetrating snow water, 
the cesspits often are flooded, and the wells filled ; 
impure drinking water is now extremely common, 
diarrhoea, and often dysentery, are the prevailing 
diseases, and enteric fever springs into existence here 
and there, continuing in a lesser ratio throughout the 
summer and subsiding with the advance of winter. 
The seasonal prevalence of enteric fever follows the 
short spring, but at no period is the disease neces- 
sarily absent ; it fluctuates with favouring or restrict- 
ing conditions. 

If we turn to the military we find this : — ^that some 
stations returned no cases during the year or for 
successive years, some an occasional one, others as 
at St. John, N. B., numerous examples when the 
disease was prevalent in the civil population ; the 
cases generally sporadic, in fact picked up by indivi- 
duals from the sources outside. British Columbia dur- 
ing four and a half years of this period returned no 
case of enteric fever and had a high general health 
standard, and Newfoundland with an average annual 
strength of 284 from 1860-8 also returned no case in 
spite of insanitary conditions abounding. 

From British North America we learn that a brac- 
ing vigorous climate of marked salubrity does not 
annul the enteric cause, but it does not favor its 
spread as compared to warmer moister climates 
with fostering insanitary conditions about equal ; the 
cold dry winter renders it latent, though the disper- 
sion of it in the spring, and its occasional virulence 
among the military, show that the intense cold had 
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had no modifying influence on the virus per se. It 
seems probable too that the rapid and intense vege- 
tative growth which quickly follows the short spring 
tends to curtail the impetus then given to the diffu- 
sion of the cause, possibly through the rapid removal 
and appropriation by the plant of animal organic 
matter and the elements of putrefaction — the sur- 
roundings of the virus — as soon as formed from the 
soil and water, whereby perhaps the virus itself be- 
comes destroyed by the removal of the conditions 
essential for its vitality and growth. 

Bermuda. — In the military statistics for 1866 we 
first meet with typhoid fever as a separate component 
of the continued fevers. It would certainly appear 
that this form had not been represented to any extent 
or degree since 1859 at least, as during the whole six 
years only one death from continued fevers combined 
is returned. But from 1866 to 1878 in no year has it 
been absent, though fluctuating from '50 admissions 
per 1000 of strength to 49*13, the yearly average for 
this period being a very high one, in excess of all the 
foreign stations garrisoned during the same period. 
Here enteric fever takes a position in the combined 
total disease and mortality list higher than at any 
other foreign station (not exceeded by any in the ad- 
mission proportion, exceeded by Malta in the morta- 
lity) ; in fact it was the disease of the period. And 
this is the more important in view of the comparative 
infrequency and mildness of the other continued 
fevers, and marked absence of the paludal form unless 
contracted in other countries. 

In these islands the military disease, from 1866 to 
1870, is remarkably localized as to place or corps ; 
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some corps or sections being severely affected while 
the rest remained free — now the Engineers, then in 
two consecutive years the 15th regiment in two sepa- 
rate sections, one after another, and among the men 
quartered near two towns ; removal to another island 
suffices to check the disease. In 1870, the 69th regi- 
ment lands from Canada in an infected state, and 
gives 28 cases. From 187 1, isolated cases replace 
the outbreaks. There are several instances to show 
an immunity on the part of the new comers from 
the disease, even when associated with age suscepti- 
bility, and even when the disease did exist among 
older corps in the command, indicating that exposure 
to these islands' climatic peculiarities was insufficient 
in itself to generate enteric fever. Here too the 
enteric ratio bears no relation as to numbers, season, 
or mortality, to the simple febrile forms. 

Yet even here, in this region of maximum ratio in 
the army for the whole period, the proportion of at- 
tacks to numbers serving and to the susceptible ages 
is but small, indicating how far from general the 
cause was, how removed in nature from an influence 
weighing on all. On the other hand, when the dis- 
ease had become localized it showed a proportionate 
prevalence greater than usual, a cause potent but 
very circumscribed in its sphere of operation, and by 
its very potency then and by its influencing a high 
ratio in proportion to those brought under its influ- 
ence no less demonstrating its prior absence from 
the community, and its marked difference in nature 
from hitherto existing causes and conditions. 

Among the officers, women, and children, from 1876 
to 1878, with an aggregate strength respectively of 
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283, 587 and 1 1 24, only one case was returned — a, 
child in 1876, not fatal. During these years, a few 
sporadic cases occurred among the men. 

Looking to seasonal prevalence, the disease has 
occurred among the military in each quarter of the 
year showing that the cause existed in the islands, 
and that the conditions necessary for the develop- 
ment of the disease were present no matter the sea- 
son or month, heat or cold, dryness or the opposite ; 
yet taking a lengthened period, its ascendancy has 
been generally during the later months, following the 
onset of the rainy season. Here, as elsewhere, rain- 
fall and soil moisture clearly assist its diffusion. 

Among the ascribed causes we find mentioned: — 
existence of latrines as cesspits, climate acting on 
new comers, insanitary condition of St. George's, 
escape of foul gas from drains, foulness of tank, dis- 
turbed material in choked drain, contracted at St. 
George's. That the disease prevailed in a greater 
ratio among the troops quartered near the chief town 
— a recognised source of danger with enteric fever en- 
demic — is clear, equally as that localizing insanitary 
conditions existed among the military, in many in- 
stances capable of developing the disease when intro- 
duced. Emanations from drains and cesspits (at- 
mospheric contamination) often figure in the sanitary 
reports ; and that grave defects in the conservancy sys- 
tem existed is shown by the mention of them, or the 
fact of their removal is noted ; while on the other hand, 
the tanks for storage of the water-supply, rarely, if 
ever, during the period, are made the subject of com- 
plaint. Overcrowding in barracks, and very defec- 
tive conservancy arrangements, with close contact of 



ITS ETIOLOGY. 65 

native population in some localities, mark the period 
of localized outbreaks ; with the displacement of 
cesspits by earth closets, and latrine and sewer im- 
provement, sporadic cases have displaced the former 
limited epidemics ; the inference undoubtedly being 
that the source of supply of the disease cause to the 
milita,y being ft. same throughout the period-the 
native towns in which it is endemic (excluding the 
instances of importation) — with the former insanitary 
conditions the introduced disease diffused itself in 
the military community, while with the extirpation 
of these fostering influences the disease in later 
years has not gone beyond the original individual 
sufi'erer. 

West Indies. — In Jamaica, or rather its hill station, 
is the interest centred. The statistics show years in 
which no disease was returned among the troops, 
occasional cases, and one severe epidemic. In 
the mild equable climate of these islands we find 
enteric fever present in the Bahamas, Jamaica and 
Trinidad, at least; among the troops both white 
or black ; and the existence of the disease among the 
native coloured populations is beyond doubt. 

The history of the hill station at Newcastle is note- 
worthy, for with every advantage of climate, it is 
apparent that enteric fever became endemic there 
simply from the neglect of sanitation which was 
allowed to prevail. In 1859 we find an extremely 
low ratio of continued fevers, and a few examples of 
paludal stricken individuals ; in i86g defects of cess- 
pit conservancy were mentioned, and only then as 
about to be remedied ; then follow years of grave 
insanitation ; in 1872 there is a fatal case of enteric 

F 
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fever, but where contracted and when occurring no 
details are given ; in the latter end of 1873 there are 
several fatal cases, ^^ faecal contamination of air and 
water " aboundirig ; in 1874 there is an epidemic of 
the disease ; following this sanitary measures are 
put in force, and 1875 records no case, nor appar- 
ently do the succeeding years up to 1880. The 
potency of these insanitary conditions to foster and 
diffuse enteric fever is palpable in this station, but 
it is equally clear that something more than these 
was wanting to generate it. There is no mention 
made of the introduction of the disease at Newcastle, 
but it existed in the plains, and could have been as 
easily carried to the hill station, as from the hill sta- 
tion to Port Royal and Up Park Camp. 

Sporadic cases were, in these islands, as elsewhere, 
more numerous than localized outbreaks ; and with 
the latter were associated marked conservancy de- 
fects, and at Newcastle contaminated water also. 
Faecal contamination of air was the usual medium 
through which the disease was diffused ; but this 
condition was not limited solely to the site and occa- 
sion of enteric fever prevalence. In 1859 the dis- 
ease was present in the first quarter of the year; 
in 1872 entirely in the fourth ; in 1873 present 
throughout the year, but greater in the second and 
third quarter ; thus showing an independence of sea- 
son so far as the necessary association of conditions 
was concerned. 

The selection of the young soldiers as victims was 
shown in the death ratios of the Newcastle outbreak. 

If we exclude Newcastle, the black troops have 
more frequently given exemplifications than the 
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white ; yet the insanitary surroundings have been 
the same in both races on those occasions when 
the disease existed; 

The evidence from the West Indies is on a par 
with the preceding stations as to climate. Here are 
white troops scattered throughout these islands ; we 
find the enteric ratio fluctuating, but as a rule an 
unit merely here and there, and only represented on 
a large scale in that station in which the tropical 
temperature did not exist, and in which the natural 
conditions approached the temperate zone, yet even 
here not a constant element but exceptional only. 

No less pronounced is the disconnection of this 
disease with the paludal fevers widely dispersed and 
frequently met in the islands. Were enteric fever 
allied in origin to the paludal fevers, Demerara and 
British Guiana should have furnished a high ratio, 
whereas the opposite is the fact ; the maximum of 
enteric fever was in the island less paroxysmal, and 
here- in the station least so. On the other hand, 
the enteric data point to a cause limited in space 
and time, connected with human aggregation and 
neglect of hygiene. 

St. Helena. — The history of this island since 1859, 
so far as enteric fever is concerned, is a blank with 
the exception of 1874 when one case is returned, but 
no information is given of the circumstances under 
which it occurred. That enteric fever was not ex- 
cluded from the civil population by the absence 
of favouring conditions is clear. In such a cli- 
mate, with such a native population set in such 
unsanitary surroundings, here certainly were the 
elements for spontaneous generation of enteric 

F 2 
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fever, if such be possible, or fostering influences 
for its endemic location on introduction from with- 
out; and placed as the military were, they could 
hardly have escaped an exemplification of the dis- 
ease now and then contracted from the civil popula- 
tion ; yet no such case is met with on record in the 
earlier years of this period, at a time when the mili- 
tary were in closer contact with the civil element 
and under much worse conditions than later on when 
located mainly on Ladder Hill. It is quite possible 
that enteric fever might have been prevented from 
being introduced into this small island community by 
its remote isolated position and quarantine system 
equally as smallpox appears to have been, '' no in- 
stance of the latter having been known to exist in 
the memory of the oldest inhabitant." 

West Coast of Africa. — Like St. Helena, the enteric 
recorded page from all the widely separated stations 
grouped under this regional littoral name is a blank 
with the exception of 1867, when one fatal case is 
returned from the Gold Coast out of a strength of 
238 black troops. It is true that the white troops 
here located are but units, and composed of officers 
and a few non-commissioned officers ; yet the 
black force is amply sufficient to exemplify the dis- 
eases of the country and climate, and from the West 
Indies we know that they are not exempt by race 
peculiarities from the enteric cause when it is pre- 
sent. 

In this hot, moist, equable, tropical climate, noted 
for its insalubrity, we have faecal foulness in all 
shapes, and the paludal virus in a very marked degree, 
^^a. soil saturation by ordure since the human race 
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first occupied it to the present time, a soil reeking 
with vegetable decomposing products and vegetable 
life. Here certainly we should meet with typical 
examples of diseased action due to such conditions, 
but so far as enteric fever is concerned we find it 
wanting ; absent with most reckless disregard of all 
sanitation — ^with marked faecal pollution of air, soil, 
and water; absent in a climate with the features 
associated with rapid putrefaction, rapid growth of 
low vegetable organisms, and low forms of animal 
life ; absent with the paroxysmal virus at an acme ; 
absent when the white troops, fresh to the climate 
and under the exposures incidental to warfare, came 
under these adverse health conditions* and suffered 
from them ; absent among the black troops in the 
1863 expedition. What other reasonable inference 
can be drawn than that these conditions in them- 
selves do not, and cannot constitute the cause of en- 
teric fever? 

The Cape. — The enteric ratio for the period up 
to 1878 is greater than at home, about the equal 
of Gibraltar and India, but the disease less fatal 
in character; it is very variable, in some years 
absent, and greatly in excess during warfare with 
field exposure of the troops. With a low ratio of 
simple fevers and ague, we have here an amount of 
enteric fever as great as the hot plains of Hindo- 
stan, and greater than the adjacent malarial island 
of Mauritius. 

Its climate is described as *' salubrious," as " one 
of the finest in the world," yet with very decided 
natural advantages we find the enteric ratio ex- 

« Vide Sir A. D. Home's Report, 1873. 
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ceeding stations far less favourably situated, and with 
camp life assuming an importance rarely met with 
elsewhere. That insanitary conditions abounded in 
the garrison towns is clear, in fact the reports are 
a recapitulation of unremedied defects ; that the 
troops participated in the frequent faecal contamina- 
tion of air is equally clear ; while within the barracks, 
defects in conservancy were not uncommon. The 
statement made by Dr. Lawson at the Epidemiologi- 
cal Society {Lancet j 1880, July loth, p. 53), from ex- 
perience partially derived in this colony, on ** faecal 
causes'' of enteric fever, runs parallel with the Blue 
Book details. 

Among the civil population disease of a mild form 
was common, and as regards the military the enteric 
history during peace time is one of sporadic cases 
picked up in the civil haunts, the disease not often 
obtaining a footing in barracks. During the war of 
1877-8 the details point to disease originally derived 
from the towns and localized at three separate points 
at about the same time by the filthy surroundings of" 
the camps and conservancy system ; in 1880 the ratio 
reached the excessive figures of 54*21 admissions per 
1000 of strength, and g*go deaths, the disease raged 
in the Transvaal and Natal, and ** medical officers 
are pretty well agreed in assigning the cause of it to 
polluted water supply at the various camping grounds 
on the line of march." 

The seasonal prevalence was from March to May, 
during the autumnal months of this region, at a 
time when the temperature is receding to the lowest 
reading in July, and following the main rainfall of the 
year. 
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Mauritius. — From i860 to 1878 the enteric ratio is 
about double that of the United Kingdom, but the 
disease much more fatal. The barracks were not of 
the best, but the main sanitary defects were over- 
crowding to 1868, and contiguity to a dirty thick 
population from bad selection of site, with all that 
this embraces in exposure to diseases of infectious 
nature which exist and surrounding sanitary defects. 
Putting on one side the disease for the year i860 as 
probably introduced, it throughout appears to have 
been essentially ''sporadic," the cases occurring all 
at Port Louis and derived from the civil haunts. 
The only time of comparative excess was in 1867 
when this station had reached a marked intensity of 
foulness and impurity, malarial and enteric fever rife 
in the civil community and the military participating 
in both ; in the former disease to a very high ratio, 
in the latter to nine cases in all the garrison. Follow- 
ing the sanitary measures then carried out, and the 
reduction of the garrison, with the stringent care 
exercised within the barracks, we have the enteric 
disease all but absent, but the paludal fever remains 
in force. The sanitary reports of this island are in- 
teresting from the examples they furnish of water and 
air contamination by faecal material, with consecutive 
bowel flux from the former but no sequential enteric 
fever. Throughout the period susceptible and re- 
cently arrived members were present ia the military 
community, yet the enteric fever was often absent, 
and never went beyond isolated individual cases. In 
1872 there was a recrudescence of paludal fever in the 
32nd regiment, " very young men suffered in a far 
higher ratio than those of more mature age;" ** under 
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20, the proportion of attacks per i,ooo of the strength 
was 250, between 20 and 30 years of age 40-82." 
Hence the greater tendency of young unformed con- 
stitutions (which necessarily mean also recent arri- 
vals) to fall under the influence of malarial poison is 
as apparent in Mauritius as at Kirkee in 1868 ; it is 
clear that this constitutional element in the chain of 
disease causation comes into play with other agencies 
than the enteric cause. 

Ceylon. — From i860 to 1878 the ratio of admissions 
for the period from enteric fever was little more than 
double that of the United Kingdom, but its frequency 
is underrated in the returns, while the mortality ratio 
to cases treated is overrated. Among the military 
we find it represented at the sea coast stations of 
Colombo and Galle, and at the hill station of Newera 
EUia. When any connection is traced between 
existent disease and the conditions surrounding it, 
it is with cesspit latrines, with defective drainage, 
with sanitary defects in the vicinity of barracks, with 
a surrounding native population in which the disease 
exists. 

Straits Settlements. — We find a climate which em- 
braces in a marked degree tropical features ; we find 
troops quartered here fresh from England, the Cape, 
Japan, China, native troops from Madras ; the 8oth 
regiment especially, from Ireland, with very many 
young soldiers in the ranks — material thoroughly 
adapted to test existent conditions as capable of 
producing enteric fever. We find paroxysmal fevers 
and simple continued fevers referred to climate, 
diarrhoea and dysentery referred to drinking water 
undoubtedly faecally contaminated during the Perak 
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War ; yet in several years enteric fever was absent, 
and in no one did it constitute but an insignificant 
fraction of the sickness or mortality. The first case 
recorded after the separation of the garrison from 
other commands, and after four years absence of the 
disease from the returns, was among the native 
troops and coincided with the relief of the native 
regiment by one from Madras ; and the first case 
among the white troops in the following year was 
imported from Hong Kong. There is no statement 
made of the existence of the disease in the native 
Malay community, nor are the few cases among the 
military elucidated as to causation or surroundings. 

China. — ** Enteric fever apparently was first recog- 
nised as a distinct disease in 1859, but as no history 
of its incidence upon the natives prior to that date 
could be ascertained, it was inferred that it was 
generated among the British troops in the north, in 
active warfare in the field, who at that time were ex- 
posed to local conditions of excremental poisoning." 
(Smart). Both European and native Indian troops 
suffered from it. Hong Kong has produced examples 
from i860 to 1878, though in some years the disease 
was absent, and in no year did the number go beyond 
a few cases. Here, after an absence of the disease in 
the garrison for three years, we find it reappearing 
in 1872 with the arrival of a wing of the i/ioth from 
Japan where it had suffered severely from the disease 
in 1871 ; and from 1872 the few cases occurring are con- 
nected (when detailed) with faecal (possibly specific) 
contamination of well water and air, from drains in 
barracks, and in the later years with increasing pre- 
valence of grave continued fevers in the civil popula- 
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tion ; the disease here too is shown to have been 
preventible by cutting off the contaminated source. 

Japan. — The climate of Japan is described as most 
agreeable and salubrious in the southern parts, tem- 
perate, not unlike that of England. Surgeon Orton, 
the medical officer in charge 1869, says: — *'The 
fevers most commonly met with " (speaking of the 
Japanese) "are typhus and enteric fevers, the latter 
probably in a great measure due to the general custom 
which prevails of collecting in open tubs the ordure 
and urine for manure and leaving them close to 
dwellings uncovered where they often remain un- 
emptied for weeks and months together, rendering 
the atmosphere in the neighbourhood of dwellings 
so offensive that foreigners can with difficulty ap- 
proach them ; intermittents and remittents also occur 
in the swampy rice districts." In 1871, of the military 
quarters it is stated that ** latrines as they now are 
cannot but be sources of pollution to the air all about 
them, and of danger to any one entering them." 

The history of this station, during the seven years 
of occupation from 1864, is an instructive one. It 
opens with a transferrence of cholera from China ; the 
troops first sent suffered much from the results of 
former service, but in this healthy temperate climate 
they improved greatly. For the first three years no 
enteric fever, occurs, then comes a solitary case in 
the garrison in 1867. In 1868 a new regiment 
arrives from a healthy station (the Cape) replacing 
the older ones, and the general health is as good as 
that of the troops at home. The year following their 
arrival produces another case of enteric fever, the 
next year 5 with small-pox also, and the year after 
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that an epidemic of 60 cases in a force of 391, the 
disease continuing until its withdrawal in August; 
the continued fever (common) also advancing from 
1869 onwards. Hence then, if the atmospheric con- 
tamination of the air from the latrines existed in the 
two previous years as in 1871, a sufficient explanation 
of the simple fevers is forthcoming; a common source 
of enteric fever and small-pox existed in the native 
Japanese community ; while the latrine conservancy 
system in barracks presented exceptional fostering in- 
fluences for the special cause on introduction from 
without, as presumably occurred in [1871. The gar- • 
rison of Yokohama was small in 1871, but in propor- 
tion to numbers the enteric ratio is higher than any 
other recorded throughout the service during the 
period from any one station. 

Australia and New Zealand. — So far as Austra- 
lia is concerned the chief interest is centred in the 
recognition of the disease in this remote south- 
ern colony, the military giving a case here and 
there only during the years from 1860-70. In 
New Zealand the interest centres in the advance of 
the disease to a serious height under the circum- 
stances of camp life and field service, receding to a 
complete subsidence on the return of the troops to 
barracks ; the disease here being the same as else- 
where, '* following the same laws," *' becoming en- 
demic under great foulness of camps, and showing its 
infectiousness by impHcating fresh bodies of men 
located near its haunts'' (Dr. W. A. Mackinnon). 

India. — With this dependency of the British Crown 
we enter especially on debatable ground, — whether 
enteric fever owes a similar causation as in Europe, 
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the influence of climate, the question of immunity 
of the native community. The existence of enteric 
fever in India is beyond the region of doubt ; and in 
clinical and post-mortem details at least, it follows the 
European disease. 

In the statistical returns ''typhoid fever" first ap- 
pears in 1861, and then in all the Presidencies ; Bengal 
gives 24 cases, Madras 2, Bombay i. From this to 
the present date there is no year in which the disease 
is absent, but the amount fluctuates considerably, 
and taking the period as a whole the later years give 
a marked excess as compared with the earlier ones. 
The explanation of this augmenting ratio is appar- 
ently to be sought in the improvement of diagnosis 
and differentiation of fevers into their proper cate- 
gories, rather than in an actual increase ; indeed 
Dr. Innes, speaking of this fever as no new disease in 
India, says : — '* Dr. Bryden points out the very signi- 
ficant fact that the ratios of fever mortality (in the 
gross) of past years, if taken in relation to month and 
newly arrived regiments, is nearly absolutely identi- 
cal with that of enteric fever at the present time." If 
then enteric fever be at present correctly diagnosed, 
such a statement is tantamount to saying that the 
bulk of fatal fevers in India is, and has been from the 
first, enteric in nature ; an admission which, if cor- 
rectly interpreted, has important bearings. 

India holds an intermediate position between the 
temperate climate stations and the Mediterranean and 
Bermuda, and relative to other diseases enteric fever 
does not assume the same importance here as in 
many of our foreign stations ; in fact it owes its pre- 
sent prominence solely to the large number of the 
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European troops there located. Bengal and Madras 
return much the same amount, Bombay less. 

Up to 1868 typhoid fever is given in bulk for each 
Presidency, with no information as to its prevalence 
or otherwise at stations or in corps except in a few 
instances. That the surroundings of the disease 
elsewhere were not wanting in many of the stations 
occupied by our troops in India, and as possibly eluci- 
datory of the disease occurring subsequently in them, 
is clear from the sanitary reports. Between 1859 and 
1868 the main defects were bad site of barracks in 
several instances, latrine arrangement as cesspits, an 
indifferent water supply ; drainage is often made the 
subject of complaint, and the danger from proximity 
of native villages, towns and bazaars, with all they 
entail in the way of bad sanitary surroundings, lia- 
bility to contamination of air and water from surface 
ordure fouling, and the transferrence of communic- 
able disease endemic among them, is often and for- 
cibly pointed out ; all these have an intimate bearing 
on enteric fever if the disease follows the same laws 
in India as in other stations, home or foreign, occu- 
pied by us. The main improvements of the period 
are comprised in new barracks, the so-called dry earth 
system of conservancy generally carried out in Ben- 
gal and Bombay, but hardly, if at all, commenced in 
the replacing of the cesspit system in the Madras 
Presidency, and improved drainage at several sta- 
tions. The water supply, chiefly by wells with the 
danger inherent in the system, and the danger from 
the surrounding native community remain. When 
the conditions associated with the existence of en- 
teric feve outbreaks were elucidated, we find that in 
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three instances there was atmospheric contamina- 
tion from latrines, and in one contaminated well 
water from old shut up cesspits. The main re- 
corded sanitary defects since 1869 come under : (a) 
contaminated water supply, (b) defective drainage, (c) 
close contact with native populations and their sites of 
habitation, and in a less degree {d) bad conservancy 
arrangements ; the three former are continuous since 
1859, the latter had been greatly improved in Bengal 
and Bombay before 1869, but in the Madras Presi- 
dency had made but a tardy progress ; and enteric 
fever outbreaks were connected by Medical Officers 
with such defects. The details as to stations and 
corps are more complete in this portion of the period. 
I. Stations. — On the question of the conveyance of 
the disease from home we have seen that cases are oc- 
casionally met with among troops proceeding to India, 
and " in many instances the occurrence of the disease 
follows so soon, one or two months or less, after the 
arrival of a corps in this country, as to lead to the in- 
ference that it must have been contracted on the way 
up from the port of embarkation.'' (Dr. Innes). Of 
this there are several illustrating examples, and these 
give a clue to the explanation of some outbreaks in 
stations soon after the arrival of new corps, the sta- 
tion being either previously free or the out-going 
corps perhaps presenting a few sporadic cases in the 
previous 12 months, while the phenomena of the 
disease in the incoming corps are those of endemic 
prevalence with a limitation to itself. Again, the 
appearance of the disease at camps and on the line 
of march is not uncommonly noted in the yearly sum- 
maries. In 1874 the first attacks in G/ii R.A. 
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were on the march from Allahabad to Nowgong. 
In the 85th regiment at Meerut, in 1874-75 (Surgeon- 
Major Skeen's details), 18 men were admitted with 
enteric fever into the regimental hospital between 
December and and January i6th ; they all belonged 
to a detachment which left Futtyghur on October 
22nd, and arrived at Meerut November gth. There 
was no enteric fever at Futtyghur and the last case 
in Meerut was in May ; the men marching in occu- 
pied the quarters of the detachment proceeding on 
relief ; the wells, privies and latrines were used by 
them in common with the rest of the regiment, and 
the source of all supplies was the same. The 
disease was clearly contracted on the march, and it is 
believed at Khoorja where a fatal fever (regarded as 
typho-malarial by Dr. Hogg) existed among the 
native population during especially September and 
October. The proportion which these cases bore to 
the strength was 131*94 per 1000, except 4 all were 
over 25 years of age, all had been 4 years in India, 
I aged 22 had been brought up in the country and 
I, an Eurasian, 20 (a medical subordinate) had never 
been out of it ; the outbreak was during the cold 
months, and 23 days elapsed between the termin- 
ation of the march and the commencement of the 
outbreak. As regards this period. Dr. Skeen re- 
marks: — "There was ample time to permit of its 
being carried as far as Umballa or Dagshai by march- 
ing, and further than Lahore or Calcutta by rail be- 
fore its development." ** A detachment, 261 strong, 
left Meerut on November nth, and reached Futtyghur 
on the ist December ; in this party two suspicious 
cases occurred. Another party of 61 left the latter 
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station on the 2nd December, arriving at Meenit on 
the 2ist ; no similar attack has been observed." In 
1876 there is the asserted transfer of the disease by 
the 73rd regiment to Subathu, and its possible re- 
transfer from this hill station to Lucknow in 1 878 by 
the same corps. In 1879 the 70th regiment carried 
the disease from Mooltan to Subathu ; ** the propor- 
tion of men affectedjover 24 years of age and 2 years 
Indian service was unusually large." In 1880 the 
30th regiment conveyed the disease from Bareilly 
to Ranikhet in April. In 1873 the disease is con- 
veyed by two individuals from Cannanore to Wel- 
lington, and there extends to two other individuals. 
In the same year a case at Palaveram had arrived only 
four days before from Madras. Two solitary cases, 
in 1 87 1 and 1875, are returned from Port Blair, 
Andamans, one was taken ill three days after his 
arrival from Rangoon, the other 14 days after ar- 
rival from Madras. In a case at Wellington in 
March 1876 it is remarked that '* there is every rea- 
son to suppose that this man brought the seeds of the 
disease from Trichinopoly." In 1877 at Secundera- 
bad, an Artilleryman had been on leave at Trichino- 
poly; he returned on June the i8th, on the 24th was 
on the sick list with ** ulcer," and on July 7th was 
reported as suffering from enteric fever. At the same 
station and in the same corps on July 30th there 
was a case; he had deserted a month before and had 
been brought back from Conconada. 

These facts show that it is not always possible to 
refer the origin of the enteric fever returned from 
a station to the circumstances and conditions there 
existent, for introduction has not been uncommon, and 
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to an extent not generally allowed. They show also 
that numerous sources of the disease exist scattered 
throughout the country, and outside the ordinary 
range of the permanent stations, in rest camps, 
camping grounds, bazaars, &c., and that in the Indian 
disease there is a possibility of its transferrence in a 
latent state, in the bodies of individuals, from one 
station to another by land and sea, subsequently de- 
veloping and producing its like in other individuals in 
the new place, under climatic features the most op- 
posed ; and these latter features of the Indian disease 
bring it within the circle of those regarded as specific. 
A tabulation of stations* demonstrates the widely 
diffused range of the disease in India from one end to 
another, from the sea coast through intermediate 
levels to the highest hill station ; the presence of the 
disease cause continuously in some, for a successive 
period only in others, interruptedly again in some, 
very occasionally only in others, in a few not at all ; 
these features bearing no relation to position of sta- 
tion on Indian soil. The yearly continuity of the 
disease does often concur with largeness of station, 
and the occasional case stations are as a rule small, 
so that numbers may go somewhat to explain these 
features by regulating the frequency or otherwise of 
the points of contact with the disease cause ; but to 
these there are notable exceptions. It is apparent 
that the disease cause in the station itself, through- 
out the period embraced, is far from uniform, * gene- 
rally variable, not uncommonly absent for a year or 
more, and this again bearing no relation to site. If 
we compare one plain station with another, or sea 

** For seven consecutive years. 

G 
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coast or hill stations in the same or other presidency 
either by the period or by years, we find marked di- 
versity, its prevalence in one being no indication of 
its prevalence in another. Take again the same 
station, and compare one year with another, and 
variability is the rule ; a variability marked by occa- 
sional absence, or at least by yearly fluctuations of 
considerable degree. To an outside source must be 
debited the excess at some stations in some years, 
and sometimes to the presence of a fresh ^recently 
arrived corps, but on the other hand there are high 
ratios which cannot be so explained ; and among new 
corps, there are {a) possible introduction from other 
country, {b) contraction from the civil population 
" en route," {c) special local causes within or sur- 
rounding the station, to be considered equally as {d) 
climate, as bearing on the undue prevalence in them of 
enteric fever. It is apparent too that the arrival of 
a corps fresh to the country is not necessarily fol- 
lowed by sudden or large advance of enteric fever 
ratio. Putting aside these points, there yet remains 
much enteric fever which attacks troops after having 
settled down in the station, and in their subsequent 
years of service, which has to be explained either 
by the station itself, or special features of the corps, 
or the conditions which surround the troops, and so 
far as climate, elevation above sea level, soil, &c., go 
in the way of explanation, the disease returns from 
stations are decisive. 

Let us take into consideration the grouping of sta- 
tions* seacoast, plains and hills. Burmah, a fair ex- 
ample of a tropical climate, gives a lower ratio than 
any other series. The sea coast is low in amount, 
** For a period of seven years ending 1878. 
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and that of Bengal gives less than that of Madras or 
Bombay Presidency, though curiously enough the 
stations of Calcutta, Madras and Bombay (and we 
may include Rangoon) are remarkably uniform with 
each other. When, however, we come to compare 
other seacoast stations with them, it is apparent that 
something else than site with its moist, comparatively 
equable, enervating, atmosphere is necessary to ex- 
plain the numerical variation of enteric fever at sta- 
tions similarly situated in these respects. Passing 
inland we get the "plain stations" and *'* table- 
lands," less moist than the siea coast, hotter, drier, 
with greater variations in the temperature range, and 
varying in these features between themselves, and we 
find them, though much in excess of the sea coast 
group, yet fairly agreeing in the different Presidencies, 
the plain stations of Bengal being somewhat higher 
than the others. If however we look to the individual 
stations of the group all concordance vanishes. In 
Bengal the healthy (generally speaking) station and 
good climate of Hazaribagh heads the list for the 
period, i6'6 per looo against 2'35 for Benares and 
Delhi and 276 for Cawnpore. In Madras we get the 
all but European climate of Bangalore giving 6*03 
against 76 for hot Bellary and 1*51 for Kamptee, 
also a hot dry station. In the Bombay -Presidency 
the range goes between 1*82 Kirkee and 6*40 Nee- 
much. Not only could these examples be extended 
largely, but the stations in themselves in their yearly 
variations show how much more potent were other 
conditions than climate and site. Passing to a 
higher level we get the hill stations, approximating 
the temperate climates. The results from these are 

G 2 
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extremely variable ; in bulk, in Bengal, the enteric 
ratio is in them somewhat larger than the seacoast 
stations ; yet we find the larger stations, over the 
same series of years, returning more enteric fever 
than the plain stations, and one of them (Subathu) 
in 1878 giving a higher ratio for the year than any of 
the plain stations for the whole series of years, except 
Bareilly in 1878. In 1877 the hill stations head the 
groups, greatly in advance of the others. In the 
Madras Presidency, not only does Wellington head 
the groups for the period, but taking individual years 
the ratio of 1877 is only exceeded by one station — 
Cannanore on the seacoast in 1873. It is clear that 
the hill climate is not antagonistic to its diffusion, 
and that the disease is equally capable of flourishing 
there as in the hot dry plains, or the moist coast sta- 
tions ; where the highest ratio for the year shall be, is 
dependent on other circumstances than elevation 
above sea level or climatic causes. Bareilly has 
given the highest ratio for any one year, ordinarily 
one of the healthiest of the plain stations in Bengal ; 
next is Subathu in the hills, and next Cannanore on 
the west seacoast; the ratios being, per 1000 of 
strength, 72*5, 57*2, 47*4 — ^the three highest stations 
in individal years for the period representing the vari- 
ations of climate in Indian stations. It may be 
asked, what is there in common in climate between 
any plain station, the seacoast and hills, to form the 
necessary factor for the enteric fever which exists and 
flourishes in the one as the other ? And why, in the 
station, if climate be responsible, do we find it vary- 
ing so much under similar features of garrison com- 
ponents ? e.g.j Bareilly, from i'o6 per 1000 in 1875 
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to 72*5 in 1878 ; Umballa in 74, 7 and 8, with 4-80, 
5*46, and 25*12 respectively; Rawul Pindee in 1872 
with II cases, in 75, 4, in 78, 13 : these stations in 
these years being similarly placed in having a re- 
cently arrived regiment in its first year's exposure to 
Indian heat. Nor would it be difficult to adduce 
other instances both as regards new corps or the op- 
posite. It seems to me that this one point of pro- 
nounced yearly variation of disease in the same 
station is sufficient in itself to negative such a general 
cause as atmosphere or soil, were all other obstacles 
to its reception removed. Even if we allow further 
modifications as an age limit to climatic influences, 
and these operating especially, or only, on recent ar- 
rivals, the discrepancies are not removed. And it is 
needless to say that stations similarly placed should 
repeat the same result, yet in 1874 Hazaribagh re- 
turns 35 cases, Cawnpore i, Lucknow 18, Umballa 7, 
all with a corps in its first year's exposure. 

Heat and moisture are the two prominent features 
of a tropical climate ; the former especially unnatural 
to the British European soldier, universal except in 
the hill stations, and combined in some, particularly 
near the sea coast, with great moisture, and with 
great dryness in the central plain stations. We find 
enteric fever existent and developing in the heat and 
in the cool hills, in the moisture of the seacoast and 
the dryness of Central India, in the combined heat 
and moisture, and in the combined heat and dryness ; 
it is universal, independent of the degree of pre- 
valence of these features. Rather than the disease 
prevailing in ratio to the heat and moisture, the ten- 
dency of the station and regional statistics is in sup- 
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port of the inference that the disease has existed 
proportionally more where these climatic features are 
less pronounced, — in table-lands and some hill sta- 
tions particularly, than in those of little elevation or 
on the seacoast. 

The deductions made from the station returns 
on the bearing of atmospheric influences and site 
on enteric fever apply very closely also to the soil. 
This varies much in composition and configuration 
at different levels and regions, but what we want 
(assuming its potency) is some feature common 
to all to explain the enteric cause which is so uni- 
versal, the presence of which would allow us to 
predict the existence of the disease. Take however 
stations on alluvial ground whether at the mouth 
of the river or inland, compare these with stations on 
higher levels where the hard rock formation comes 
near the surface, or the sandy soils of the desert, or 
the scanty surface soil overlying impermeable strata 
as at Mean Meer or Secunderabad, (disintegrated por- 
ous granite being the upper soil in the latter), or the 
deep reddish friable loamy soil of Bangalore, what is 
there in the natural chemical or geological composi- 
tion of ground to act as an exciting agent of enteric 
fever ? Each station too retains its major peculiari- 
ties of soil year after year, and if the enteric cause be 
of it, it should be a constant general element in the dis- 
ease of the station. It is quite possible, nay very pro- 
bable, that soil in its mechanical arrangement, in its 
conformation to the surrounding country, in its cap- 
ability or otherwise of penetration by air and fluid, 
may exercise a secondary influence in assisting or 
opposing the conditions found to be associated with 
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the diffusion of the disease, but this is distinct from 
the primary cause. 

(2). Corps. — Let us now see what light is thrown 
upon the subject by the history of corps after arrival 
in India, giving a few examples. 

The 63rd regiment arrived from England in the 
latter end of 1870 ; in 1871 it had 18 cases and 4 
deaths ; in 1872, 7 cases ; 1873, 5 ; in 1874, 6 cases, 
and the two following years i, and o. 

The 89th regiment from England arrived in Octo- 
ber 1870 giving 4 cases ; in 1871 giving 12 ; in 1872, 
16 cases ; in 1873, 4, and 5, not more than 2, i, i. 

The 54th regiment arrived in November 1871 ; in 
1872, 12 fatal cases of ** fever" occurred in the regi- 
ment which Dr. Innes speaks of as all no doubt en- 
teric; in 1873, 2 cases from station;* in 1874 station 
returning no case ; in 1875, two. 

The 44th regiment arrived in November 1871 ; in 

1872 and 1873, no case ; in 1874, 3 from station ; in 
1875, the station returning 2 cases ; in 1876, the 
corps giving 18; in 1877, 15; in 1878 and 1879, 
none. 

The 48th regiment arrived in India February 1872, 
free until it returned i case in 1877. 

The 40th regiment arrived in November 1872 ; in 

1873 giving 23 cases ; in 1874 at Lucknow, giving 
10; in 1875 apparently had 2 deaths; in 1876, the 
stations returning 6 cases ; in 1877, o ; in 1878, o. 

The 51st regiment arrived November 1872; in 1873 

^ In this and succeeding instances the cases from stations are 
not separated into the component corps, and hence probably the 
numbers are in excess so far as the corps is concerned; they are 
quoted however as the wish is to gauge the maximum of disease. 
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returning 25 cases; in 1874, 12; in 1875, the station 
returning 5 ; in 1876, 3 from station. 

The 43rd regiment arrived in November 1872, giv- 
ing in December 14 cases; in 1873 giving 30; in 1874 
I case ; in 1875 the station returning 4 ; in 1876 and 

1877, I and 2 cases ; in 1878 and 1879, none. 

The 67th regiment arrived in December 1872 ; in 
1873, 5 cases; in 1874, 4 cases; in 1875, 2 cases; in 

1876 to 1878, no case; in 1879 and 1880 in Afghan 
giving several fatal cases. 

The loth Hussars arrived in February 1873, in this 
year, 1874 and 1875 no case is returned from the 
station, i in 1876. 

The 2/22nd regiment arrived in November 1873 ; 
in 1874 having 35 cases ; in 1875, i case from sta- 
tions ; in 1876, 3 cases. 

The 73rd regiment arrived in February 1874 from 
Ceylon, Dr. Innes gives 3 deaths from enteric fever 
in it during the year; in 1875 the station returning 7 
cases ; in 1876 corps giving apparently 8 cases ; in 

1877 giving 17 ; in 1878 returning cases but number 
not stated. 

The i/i8th regiment arrived Novembfer 1874 from 
Malta ; in 1875, stations returning i case ; in 1876, 2 
cases. 

The 2/9th regiment arrived November 1874 ; in 

1875 one case in the regiment.* 
The 34th regiment arrived November, 1875 ; in 

January 1876 it gave 18 cases, none in 2nd or 3rd 
quarter of the year ; in 1877, ^ ^^^^ ^^"^ station ; in 

1878, 6. 

** Yet, as illustrating the varying results from the same station, 
in 1878 the 2/8th, a new arrival, gave 15 cases. 
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The 33rd regiment arrived in December, 1875 ; in 
1876 no case from station ; in 1877 the regiment re- 
turned I case, and in 1878, 4 ; in 1879, 4. 

The 14th Hussars arrived in March 1876, this year 
the station returned np case ; in 1877 the regiment 
gave 7 cases; in 1878, o; in 1879, i. 

The 2/1 6th regiment arrived Feburary 1876 giving 
17 cases ; in 1877 it gave 10 ; in 1878, o ; in 1879, i. 

The 2/i3th regiment arrived in March 1878 from 
Malta but gave no enteric fever; in 1879, i; in 1880, 
28. 

The 12th Lancers arrived January 1877 and gave 
no enteric fever ; in 1878, 3 cases were divided be- 
tween it and the 1/2 ist regiment ; in 1879, o. 

The 4/6oth regiment arrived in December 1876, i 
case being returned from the station ; in 1877 corps 
had 22 cases ; in 1878, 45. 

The looth regiment arrived in November 1877, the 
station returned i case in 1878. 

It must be conceded that the experience of corps 
newly arrived in India is a diversified one, and also 
diversified in the subsequent years of service. Some 
illustrate the disease very soon after landing in India, 
others after their arrival at the station ; some se- 
verely in the first year, others moderately (in the 
maximum), others not at all in the first year or even 
for the succeeding year or years. Some commence 
with a high ratio and show a gradual decline year by 
year ; others as the i/25th and 34th regiments give a 
high ratio in the early part of the first year, and in 
the succeeding part of this, and the following years, 
show an all but, if not complete absence of disease ; 
others give but a very few cases in the first and sue- 
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ceeding years ; others give no disease for at least two 
years ; others return but little or no disease for the 
first one or two years and then exemplify localized 
outbreaks ; in others again the disease is continuous 
from year to year, independent of the first year's ex- 
perience, a feature which has obtained for them the 
cognomen of ** infected regiments." Now are these 
details in accord with such a general agency as cli- 
mate operating on new comers and youths ? 

It is a difficult matter to follow the experience of 
each draft. I think I am correct in saying that as a 
rule no regiment is more than 3 years in India with- 
out receiving an accession to its original strength to 
supply the blanks caused in it, and continuing these 
accessions at intervals until approaching the termina- 
tion of its period of foreign service, 10 or 12 years ; 
and if the enteric cause does lie in climate operating 
on youths and new comers, these drafts should fur- 
nish their regular and uniform quotum to the enteric 
fever ratio of their corps as they joined ; but the figures 
give no support to this necessary sequel of the cli- 
matic hypothesis. The nearest approach to se- 
quence of disease on drafts is in the case of the 
'* infected regiments," but these are exceptional. As 
illustrating the results in one station noted for enteric 
fever, in the drafts as a whole the attacks were at the 
ratio of 47 per 1000, but varying from 100, 74, 43, to 
o, according to the corps they joined; in fact these 
drafts exemplify the divergent results of recent arrival 
in India, quoad enteric fever, equally as the recently 
arrived corps as a whole ; they are, however, the 
more important inasmuch as they represent diff'erent 
branches of the service in the same station under the 
same climatic and soil influences. 
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Looking to the returns as a whole, a prominent fea- 
ture is the fewness of cases as compared to the num- 
bers serving in the country ; for example, from 1861 
to 1878 the attacks of enteric fever were only in the 
ratio of 2*41 per 1000 of strength. If we limit the 
numbers to the susceptible period '* par excellence '' 
of the European disease, and debit all the cases to 
this time of life, we get for the 5 years 1872-6, for the 
three Presidencies, a ratio of 6'i per 1000. These 
facts indicate a marked restriction of the cause, and 
especially as the major part of the whole force is 
within the age susceptible period. 

If we endeavour to ascertain the ratio in which new 
comers were attacked there are certain data to guide 
us. — 

In 1872 there were 4 regiments in their first year 
of service, the combined strength was 3 118, the actual 
number of enteric cases in each is not given for all, 
but if we debit the non-recorded instances with all 
the disease returned from the stations they occupied 
the enteric attacks are only at the rate of 6'3 per 1000 
of strength; The 70th regiment with 125 under 20 
years, and 657 under 30, are debited with 11 from the 
station ; the 44th regiment had 719 under 30 and re- 
turned no case. 

In 1873 there were 5 regiments, strength 3917, and 
3 severely affected; they give a ratio of 24*7 per 1000. 
The 40th and 51st regiments combined had 802 
under 22 years of age and 330 designated as ** weak- 
ly," and yet they only return 48 cases. 

In 1874 there are 6 regiments v/ith a strength of 
4635 and the enteric ratio is 11 '8 per 1000 of 
strength ; the one especially affected was the 2/22nd 
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with 584 men under 25 years of age, and assuming 
that the attacks were all within this age the ratio is 
but 59 per 1000. 

In 1875 there are 5 regiments with a strength of 
3795, and the enteric ratio is 7*9 per 1000. 

In 1876 there are 5 regiments, with a strength of 
3755, and the enteric ratio is 14*3 per 1000. Of 
these regiments 2 gave no case, 3 were severely af- 
fected. 

Did these newly arrived men suffer as such — as 
coming under tropical influences, or was some other 
influence, as youth, in play as elsewhere and as in the 
European disease ? Under any view it is apparent 
that the cause acting on them must have been extre- 
mely limited in its sphere of operation. 

Again, there are features in some of the outbreaks 
which also show how restricted in space and time the 
disease cause Vas, and the instances are chiefly 
among new comers. In the 2/22nd the attacks were 
limited to three companies, and to one of these 
in especial, and. the outbreak culminated after the 
decline of the hot season ; in the i/25th the at- 
tacks were all but limited to three contiguous bun- 
galows out of twenty-four the regiment occupied, 
and markedly to one of these three, and they 
stopped when climatic causes were at an acme ; in 
the 43rd the disease was limited to the segment at 
Cannanore — ^to the unmarried men, the detachment 
at Calicut, Malleaporum, the officers, the married 
quarters giving no case whatever, and the height of 
the outbreak was in the first quarter of year ; in all 
there were men on the same footing as to age, recent 
arrival, climatic and soil exposure as the affected seg- 
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ments, they gave no corresponding disease either at 
the time or when climatic causes were at an acme. 
In the 34th the outbreak was entirely limited to the 
month of January, and during the ensuing first year's 
exposure to climate no case occurred. In the 2/i6th 
(a new arrival) and the 44th (old) at Secunderabad the 
outbreaks are both described as ** house epidemics," 
the disease operating only in a limited space. In E/4, 
R. A., the cases came from two of three blocks. In the 
4/60 the disease in 1877 stopped when the heat was at 
an acme, and that in 1878 followed the onset of the rains. 
Now, in what did the differentiating essence in these 
corps consist, what was there special to certain seg- 
ments ? not Indian climate, soil, service, recent arri- 
val, youth of members, duties, different food supply ; 
a something local, limited, but within its range 
powerful in influence. 

Comparing the officers, women and children, with 
the men, we find for four years as follows : — officers 
2*20 admissions per 1000 of strength, women I'og, 
children '67, men 4*94. These figures also show 
divergence in the segments of corps arranged as to 
status and sex, all alike exotics on Indian soil. The 
excess of disease among the men is clear, and a preg- 
nant observation occurs in a report by the medical offi- 
cer in charge of the 33rd Regiment at Kamptee. He 
says : — '*It is impossible to come to any just conclusion 
on so few cases as have occurred in the regiment dur- 
ing the year, but they are so far peculiar. In the first 
place they occurred altogether among single men. 
No officers, women or children were attacked. In 
fact, it was precisely in that class which would be 
most likely to subject itself to the danger of con- 
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tagion outside barracks that individuals were seized." 
And this is not a solitary observation in the same 
direction. 

Again, in the yearly details, the limitation of the 
disease to one corps to the exclusion of others in the 
same station, and of the civil community and pri- 
soners in jails^ is more than once noted. 

Hence then the inference is that the explanation of 
the variable results in different corps and drafts 
(on an equality as to service in the country, and 
youth of components), of the fewness of the attacks 
among those exposed to Indian service and its ac- 
companiments, of the varying disease results in the 
components of the corps, the exclusiveness of the 
disease as to corps and communities in the same sta- 
tion, the limitation of some outbreaks in corps re- 
cently arrived to particular segments of it, to time 
and to locality, must be sought in some conditions 
which are not common to all, but which weigh on 
some to the exclusion of others in varying degrees of 
intensity. Moreover, these conditions are not limited 
to corps in first year of Indian service but may be ex- 
emplified in results in some subsequent year, and 
then show a potency not much if at all lessened by 
the previous immunity and exposure to one or more 
hot seasons ; and what is true in this respect of the com- 
munity affected is equally true of the individual, ''ac- 
climatization " does not confer an immunity, nor does it 
lessen the influence of the cause on the human frame. 
The station to which the newly arrived corps is sent 
has a great influence on the results. But even in the 
bad station it becomes necessary to limit our enquiry 
to the corps itself, or a segment of it, or to individuals. 
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to explain the phenomena of the disease. It is imma- 
terial too whether the corps arrives at the beginning of 
the cold season or hot ; rapid subjection to the tropi- 
cal heat does not augment the disease ratio. 

Turning our attention to branches of the service 
the results do not support any deduction on special 
work ; they are variable one year with another. The 
cavalry and horse artillery have given an excess in 
some years, and (according to the Sanitary Commis- 
sion) the reason assigned by medical officers for the 
difference is connected with foul stables and stable 
duties, and attention is drawn to the fact that horses 
in these stables are liable to attacks of enteric fever. 
If the connection be justified it opens up a hitherto 
unrecognized source of the human disease, and it is 
an interesting point in comparative pathology. It 
has an obvious bearing on all the mounted corps, and 
the results in Egypt give an excess to these, with 
much sickness among the horses. It is clear, how- 
ever, that this extra prevalence is not general to them, 
and in some the explanation of the excess is to be 
traced to other circumstances, as locality of barrack. , 

Turning now to the disease side of the question we 
find as follows. — 

(3) . Seasonal Prevalence. — The returns from all the 
Presidencies combined for five years give the disease 
in quarters of the years as follows : — 183, 480, 456, 
266 cases. 

In no month of the year is the disease absent but 
it predominates in May and September, the former a 
little in excess of the latter. It gradually rises with 
the heat, but commences to recede before this culmi- 
nates ; advances again in the rains, and recedes 
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rapidly again with cool dry weather. There is no 
very marked difference between the dry hot season 
and the rainy one, but these two give rather more 
than double those of the cool months. In the 
second and third quarter, heat and rain, are to be 
found the great influencing means, taking India as 
a whole ; the former predominates in 1875-7, the 
latter in 1874, in 1876 and 1878 they approximate. 

If we take the Presidencies individually we get 
results not quite in accordance. In Madras and 
Bombay the third quarter coincides with excess of 
enteric cases, the same period in Bengal is asso- 
ciated with a decline. There is a decline in 
all with the declining rainfall, continued markedly 
into the cold season in Bombay, less so in Bengal 
and Madras. If we take the localized outbreaks 
apart from the isolated cases, the same tendency is ap- 
parent; in the Bengal Presidency they run according 
to the quarters of the year — i, 6, 5, o ; in the Madras 
Presidency — i, 2, 3, i ; in the Bombay — o, o, 2, o. 
These localized outbreaks are, as we shall see, gene- 
rally associated with air or water contamination, 
the former would probably be more frequently exem- 
plified in the hot season, the latter in the rains ; on 
the specific theory the chances of contamination, 
through introduction of disease, would be the greater 
with the more often occurrence of the sporadic cases, 
and sporadic cases concur in frequency with the out- 
breaks in all the Presidencies. 

If, instead of amassing the years together, we look 
to the quarters of successive years, we find thus. — 
For the Bengal Presidency we have 7 years, and of 
these the maximum prevalence of cases during the 
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2nd quarter is in 4, while in 3, the highest numbers 
are during the rainy season ; hence Bengal does not 
give an uniformity year by year, but is in accord with 
the other two Presidencies 3 out of 7 times. In the 
Madras Presidency^ during 6 years, the excess is dur- 
ing the rains in 3, in 2 it occurs during the second 
quarter, and in i during the cold dry weather. In 
the Bombay Presidency, for 6 years, the maximum is 
equally divided between the hot and rainy seasons. 
In no year, in any of the Presidencies, is the maxi- 
mum during the fourth quarter. Hence the years 
taken singly bear out the period as a whole in indi- 
cating influences both in the second and third quar- 
ters, but show that these influences fluctuate from 
year to year in the same Presidency. Amassing the 
Presidencies together, out of 19 years, we get 9 years 
of excess during the second quarter and 9 years dur- 
ing the third ; so that the potency of these seasons 
appears equal. When however we come to indivi- 
dual stations, we cannot trace the same features, 
for the disease is not a constant element in them. 
There are however 3 or 4 instances in which it was 
present in a corps throughout the year in the same 
station; thus in^i874, at Hazaribagh, the cases run in 
quarters 2, 10, 22, i ; at Agra in 1878, 2, 5, 20, 14 ; 
at Subathu in the same year, i, 7, 8, 4; and in all 
the maximum is in the rains ; and were enteric fever 
endemic in our military quarters we doubtless should 
see it rising and falling in conformity with the sea- 
sonal tendencies. 

The facts show that no one season can originate 
enteric fever in India, that it is in existence through- 
out the year and can disseminate itself at any time, 

H 
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but does as a rule receive assistance from natural 
conditions present in certain seasons. These con- 
ditions are heat and rainfall. Heat is greatest in the 
second quarter to end of June, as a rule. At about 
the end of the second quarter the ground, tank, and 
well water are at the lowest level ; with the third or 
rainy quarter the ground surface is flushed, impuri- 
ties accumulated on the surface or penetrated into 
the soil are carried by the rainfall into the tanks, and 
into the wells through the subsoil, if not also into 
them by surface washing ; the water in the soil and 
natural or artificial receptacles commences rapidly to 
rise, attaining its maximum height probably about 
September ; with the fourth quarter the water gener- 
ally commences to sink, and so continues through 
the first quarter and the second. That the disease in 
India is not dependent on mere change of level in the 
subsoil water is clear. 

To apportion the potency of each natural condition, 
in producing seasonal prevalence, is not easy. Both 
act indirectly. Heat produces rapid putrefactive 
changes on most animal substances brought within 
its range, the emanations from faecal material in India 
quickly follow. Great heat soon induces desiccation, 
and reduces the ordure to a minute powder on which 
the wind can easily act and diffuse into the atmo- 
sphere. The native habit of depositing on the surface, 
either in the common deposit ground near the com- 
munity, or anywhere convenient (road side or gully) 
on a sudden call, brings human ordure under the influ- 
ence of tropical heat, and rapid diff'usion into the atmo- 
sphere of some elements with the watery constituents, 
and more tardy diffusion of the dried pulverizable 
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mass, are facts which the senses of smell and vision 
place beyond doubt. Exposure of human ordure in 
other ways, for storage and cultivation, tells the same 
tale. These are points undoubtedly common through- 
out India, operating as above detailed, especially dur- 
ing the hot season, when no small proportion of the 
sum total of enteric fever among the military com- 
munity exists, and the absence of rainfall to convey 
the exposed material from the surface fully allows 
aerial contamination to continue in force. 

Coincident with this excess of atmospheric heat is 
the decreasing water supply, its concentration, the in- 
creased chances of contamination from drainage of a 
larger area of subsoil ; and when the supply is limited, 
as not uncommonly happens, there is the possible in- 
troduction of water from generally unused sources for 
human consumption or wells previously used for 
other purposes but not for drinking supply, — an ac- 
knowledged danger but not apparently rightly appre- 
ciated in its bearing on enteric fever. These features 
of atmosphere and water characterise the period of 
maximum prevalence in the Bengal Presidency. 
With the rainfall, moisture comes into play to as- 
sist heat in the putrefaction of surface impurities, 
to supply a possible essential for the development 
of the virus or germ hitherto latent, to mechanically 
convey the cause into the storage places of water 
supply, and bring it by this medium into contact with 
its nidus for growth and reproduction in the human 
frame — the special small intestine glands. This fea- 
ture characterises the maximum in Madras and Bom- 
bay Presidencies. 

These are the ways apparently in which season acts 

H 2 
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in India, and these general deductions will I think re- 
ceive support from the ascribed surroundings of the 
disease itself. There are unquestionably individual 
outbreaks and cases which do not fall in with this 
seasonal relation, but this natural method of enteric 
diffusion is not the sole one; human intervention, 
special and accidental circumstances, have their influ- 
ence ; and many of the exceptions, instead of detract- 
ing from, rather add to the deductions arrived at as 
to the mode in which heat and rainfall operate. 

(4). Influence of age. — Surgeon General Innes in his 
special report gives the year 1877 in Bengal as an ex- 
ample ; the table shows a ratio of 12*9 per 1,000 of 
strength at 22 years and under, rapidly declining to 
1*05 per 1,000 at 30. For five years in Madras Pre- 
sidency the figures agree with that in Bengal, only 
under 20 years of age the ratio is greater — 1473 per 
1,000. 

The marked susceptibility of the young soldier to 
the cause, especially when under 20, gradually but 
rapidly declining with increase of years, is be- 
yond doubt in India as elsewhere. The propor- 
tion of deaths to attacks at the different ages 
tends to reverse the prevalence ratio. Youth while 
giving the greater number of attacks also gives the 
greater number of recoveries, taking in the service the 
age of 20 as the standpoint ; the chances against re- 
covery are great at middle age and upwards in India. 
The Madras figures support the inference that if sol- 
diers of 20 years of age and under were kept out of 
India a very marked impression indeed on the mortal- 
ity list, through enteric fever decrease, and in a minor 
degree on the sick list, would be produced ; while if 
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the exclusion were extended to 25 years we should 
reduce enteric fever to very small proportions in the 
Military European community. 

(5.) Prevalence as to service period. — The figures to 
elucidate this point are I believe wanting. We have 
the results for 1877 in Bengal placed by Dr. Innes 
in yearly sequence ; those of one year and under give 
I2*88 per 1000, followed for successive years by ratios 
5-63, 2-13, 5-05, '35, 2-29, etc. In this year (and 
others are apparently similar) the actual number in 
their first year of service was greater than at any 
other period of service except the fourth year, and yet 
but 13 out of every 1000 of these were attacked by 
enteric fever. Recency of arrival as increasing the 
chances of contracting the disease appears at first 
sight demonstrated beyond doubt, and yet it is diffi- 
cult to say how far this excess in the first year was asso- 
ciated with the constitutional disturbance following 
transfer to a tropical climate, and how far due to the 
early age of those forming no small part of the main 
mass. According to our present system of reliefs the 
chief age susceptibility as a a rule concurs with 
recency of arrival ; those under twenty years cannot 
help being for the major part in their first year's 
exposure. From the remarks made from time to time 
it is all but certain that the main stress of the disease 
falls upon the younger segment, and it would appear 
that the reason why the first year's men suffer so 
much from enteric fever lies not so much in the fact 
that they are exposed to a tropical climate for the 
first time, as that the major number of them are with- 
in the susceptible age. To thoroughly solve this ques- 
tion we want a series of new corps arranged as to age. 
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and the enteric attacks at each, during their first 
year of service; mere arrangement as to years of 
service and corresponding cases does not suffice as it 
does not disentangle the age element. That mere 
length of service is not a strong modifying influence 
seems clear from the table itself; the second and 
fourth year's service give nearly equal ratios, and the 
third, sixth, and eight year's men are about the same 
the last giving a somewhat larger proportion, the 
seventh year men give over three times as much as 
the fifth ; and it is apparent that no amount of expo- 
sure to Indian climate suffices to give an immunity 
from the enteric fever cause, three years have no 
more protecting influence than one. If other circum- 
stances concur to render the individual susceptible 
to the cause it matters not whether he has been in 
India for two or eight years. At Kinsale in Ireland 
the service ratios were on a par with those in the 
Indian tables. 

(6.) Features of distribution of disease in corps. — As 
elsewhere we have the two aspects of sporadic cases 
and localized outbreaks ; the former preponderating, 
and the latter rarely more than two on an average in 
the year, and in some years absent. 

So far as the sporadic cases are concerned the 
data indicate that the cause is not to be found in any 
feature common to the whole corps — climate, season, 
the barrack itself, food as ration, water supply, con- 
servancy, etc., but in some condition limited to the 
individual himself, differentiating him from the rest, 
and influencing him while the remainder of the same 
community was free. In the major number of cases 
we have to fall back upon the common features of the 



ITS /ETIOLOGY. IO3 

whole as to the source of the disease, and these point 
to a contraction of it outside the military enclosures. 
There seems much to guide us in this, by what other 
diseases of a specific and communicable nature reveal. 
We know that very close personal intercourse does 
go on between the military and the native or other 
civil community around, we know that soldiers and 
their belongings do visit the bazaars and native 
haunts for various reasons, that natives come in close 
contact with the military in the barrack itself, that 
the asserted means of transfer of the disease in 
Europe exist in India ; we have eruptive fevers 
among the military ascribed to communication from 
the native population, and enteric fever running as 
regards its prevalence phenomena in parallel lines 
with them ; why then should we stop short in the 
natural and reasonable deduction that the source of 
the enteric fever cause is the same as in the eruptive 
fevers when the basis on which our conclusion rests 
is essentially equal in all except small-pox, and here 
our knowledge is due to exceptional circumstances 
— ^the facility of its recognition by all. The chief 
obstacle to this view of a derivation of the enteric 
fever among the military from the civil population 
rests in a disbelief on the part of some, and a state- 
ment of denial on the part of a few, that this disease 
is one from which the natives of India suffer ; but the 
fact seems put out of sight that there is an European 
civil element, and a considerable half-caste element, 
the influence of which on the military cannot be 
ignored, nor can we ignore the influence of former 
disease in the military segment itself (existent at 
least in all three Presidencies since 1861) as possi- 
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bly elucidating that in later years. Of the suscepti- 
bility of the native to the disease there is no doubt, 
and Indian medical literature, from at least 1869, 
supplies illustrating examples, for instance. — 

In the report for hygiene, 1869, Dr. Parkes extracts 
the foUowring from Dr. de Renzy's report on the 
Punjab for 1869: — **A widespread and fatal fever 
prevailed in many parts of the Punjab which was not 
clearly identified. At the same time enteric fever 
prevailed in the jail (Rawul Pindee) and perfect 
histories and post-mortem examinations are given. 
In the first six months, out of 1105 mean strength, 
there were 563 attacks (50 per cent.) and 84 deaths 
(equal to 14*92 per cent, of cases treated)." In 1872 
thirteen cases of enteric fever are returned from the 
Native Bengal Army. In the Indian Medical Gazette, 
March, 1874, is a communication from Dr. Norman 
Chevers on '* the Hooghley fever" in which he says : 
— ** Enteric fever is recognized as holding a distinct 
position in India ; in four post-mortem examina- 
tions were conditions of the small intestine indis- 
putably characteristic of true enteric fever." In 
the Blue Book for 1874 the disease is recognized as 
present among the native population of Palaveram 
and Thayetmyo, both of which stations returned cases 
among the troops that year, and the medical ofiicer 
at the former adds that ** at the time of its occur- 
rence {}.e. among the European troops) it was rife 
among the men of the native regiment there." In 
the Sanitary Report of British Burmah for 1876, Dr. 
Crombie established the existence of enteric fever 
among the natives of Burmah ; three cases with 
typical intestinal lesion were observed in the 
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Rangoon Jail hospital, and Dr. Gregory noted the 
occurrence of another case in the town. In the 
Indian Medical Gazette, March 1876, are notes 
on enteric fever by Dr. J. O'Brien, 43rd Assam 
Light Infantry. He brings forward five cases to 
prove the existence of the disease in the province of 
Assam, all Sepoys, four aged 22, and one 30, all 
fatal and substantiated by post-mortem examina- 
tions ; the small intestines in the three first cases 
were sent as preparations to the museum at Calcutta 
and the curator remarks : — *' I have never yet 
seen such well marked and true specimens of the 
enteric lesions as these you have sent." In the two 
first cases **the origin was distinctly traced to the use 
of water of a tank in the middle of the Sepoy's lines." 
In the circulated extracts from Annual Reports, 
Bengal Presidency, there are details of an outbreak 
of enteric fever by Surgeon O'Brien, in 1880, in the 
44th native infantry at Shillong, 6,449 f^^* above sea 
level ; six cases among Ghoorkhas, four of them 
recruits and admitted a few days (16 in the longest) 
after joining the corps, the disease was believed to 
have been imported. At the same time there were 
two other cases in the loth N. I. similarly situated as 
being "probably contracted at Gowhatty through 
which they passed to Shillong ; " about seven cases 
subsequently were noted among natives, one among 
the European residents, one in an Eurasian (half- 
caste) and one in jail. Assuming the correctness of 
the above details we have here illustrations of enteric 
fever among the native hill population, and introduc- 
tion of the disease into a corps and station by 
recruits joining— counterpart of enteric fever history 
in the service in England. 
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There are many other examples of the foregoing, 
and they show that the native of India is not exempt 
from enteric fever in his own country ; of the exis- 
tence of the disease in the Eurasian class, and among 
the civil European Community there also is no doubt ; 
hence that the disease is common to the community 
at large in India, irrespective of race, is beyond dis- 
pute. And it is equally clear that the native of India 
does not enjoy an immunity on other soil, for the dis- 
ease is returned among the native troops in Hong 
Kong, North China and Singapore ; and Dr. Smart, 
13th L.L, recognised its presence among the Bombay 
coolies at Mauritius both during life and after death. 

Opinions of infrequency are not uncommonly based 
on the records of hospitals and hospital experience, 
and the great differences of current views may possi- 
bly be due to the age of the class coming under the 
eye of the observer ; and each may be in accordance 
with facts and the known laws of the disease. II the 
disease be existent in the native community (and it is 
difficult to understand its absence on the putrescent, 
specific or climatic theory) , knowing as we do their 
insanitary habits, how is it possible that the sus- 
ceptible youthful member can escape coming under 
the cause ? The reasonable inference is, that as in 
smallpox so in enteric fever, they do not escape, and 
that the adults rarely illustrate either disease owing 
to exemption purchased by an attack in early life.* 

^ Suggestive details are present in the annual report of the 
health of C§ilcutta for 1880. Fevers constituted about i/srd of 
the registered mortality, and deaths from fever in 1880 are classi- 
fied as follows: — typhus 26, enteric 451, simple continued fever 
2077, ague 31, remittent 12 10. So that no small proportion 
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Among the natives we have the disease proved as 
existent from such widely separated points as Assam, 
Rawul Pindee, Calcutta, Bareilly, Madras, Burmah. 

This supplies a link which was wanted on the 
specific hypothesis (but on no other) to explain the 
sporadic military cases. 

By air contaminated in or near the native habita- 
tion, by drinking contaminated water as such or un- 
der the garb of aerated waters, ginger beer, etc., by 
milk watered from the nearest tank or kept in the na- 
tive habitation absorbing effluvia, by cows feeding on 
foul litter or actual ordure or contaminated grass, by 
carelessness of puckally in obtaining drinking water, 
through the dhoby by washing clothes with infected 
clothes or in infected water, by breathing air from 
manured fields, from sewage carts passing from bar- 
racks or elsewhere, by inhaling with the air dried 
germs set in motion by tropical heat from faecal mat- 
ter, to say nothing of other ways, means for the 

was recognised as enteric, but (and here comes the point of pre- 
sent interest) no less than 240 of ttie deaths under simple con- 
tinued fever were in infants under one year of age and due to. 
^'acomUnatimcf fever and diarrhEa'\ Another point of interest 
comes out in the mortality ratio shewing marked excess of 
severe fatal fevers among natives over British troops ; thus the 
fever mortality among Mahometans is given as I0'S4 per 1000 
of population, mixed races 97, Hindoos 8*4, non- Asiatic 2'i, 
other classes 2. These figures show a vast amount of fatal fever 
of continued type among natives, predominating among flesh- 
eaters ; it would be a point of interest to elucidate this mass of 
continued fever and the reason for its marked fatality. Enteric 
is the unduly fatal continued fever among Europeans, and if the 
same cause (clearly existent) is not in equal operation among 
natives, wherein does the explanation lie, and the fatal tendency 
of the simple febrile disturbances ? 
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transfer of the disease are certainly not wanting. 
It may be brought to the soldier in barrack, but let 
him go outside the enclosure, let him in his stroll 
approach native dwellings, let him go along the 
thoroughfare from the cantonment to the surrounding 
villages — ^the route for natives bringing in their agri- 
cultural produce, let him in search of game go over 
manured fields or near manure deposits, and how 
long can he be before the eye and nose are capable 
of detecting the presence of ordure ? But suppose 
he goes into the native haunts in pursuit of so- 
called pleasure, remaining possibly for hours and 
probably drinking, introducing foulness by lungs and 
stomach, is it surprising that enteric cases crop up 
here and there, at irregular intervals, affecting indi- 
viduals only while the corps generally is intact ? 

The margin of error in relegating niost of the 
sporadic cases to an outside community, the cause 
acting through similar media as in the localized out- 
breaks, seems infinitesimally small ; the clenching of 
one link' in the chain of causation (positive proof of 
such contraction of the disease) only is wanting, 
and this looks as if supplied by the cafle mentioned 
by Brigade Surgeon Chappie (B.B. 1880) — a ser- 
geant contracting the disease through faecal emana- 
tions from the filth deposit of the city of Lucknow. 
The segment from which the susceptible soldier 
may derive the germs is a matter of uncertainty and 
indifference — native, halfcaste, civil European, former 
corps. 

As before said the localized outbreaks are not nu- 
merous nor are they elucidated as to cause or connec- 
tion in all instances, but when so are as follows. — 



ITS iBTfoLOOY. log 

Faecal effluvium from cesspits and drains, noxious 
effluvium from latrines, well water contaminated from 
old cesspits, faecal effluvium from latrines, polluted 
tank water by natives, noxiousness of conservancy 
arrangements, probably emanations from a foul latrine 
ground,, probably impure water, contaminated well 
water, contaminated well water possibly by specific 
stools, contaminated water supply, suspected water 
impurity, probably well water impurity, insanitary 
state of latrine, contaminated well water. These are 
instances of contamination in the barrack or military 
quarter, and instances more remote are:— drink- 
ing water **en route," polluted well water, faecal 
contamination of air from native ordure deposit (2), 
thought to be due to adjacent native latrines, en- 
campment near fever village. An individual case is 
referred to the condition of a drain, and another to 
inhaling effluvium (faecal). In the J utogh outbreak 
at Bishop Cotton's School, the source was effluvium 
from latrine ; at the Lawrence Asylum, Mount Aboo, 
want of conservancy arrangement was the fault ; at 
the Lawrence Asylum, Ootacamund, contaminated 
water supply. 

While we are dependent so much on wells for our 
drinking water, it is difficult to ensure freedom from 
contamination always ; we may protect the immedi- 
ate surroundings from surface washings and pre- 
vent fouling of the vicinity by natives and animals 
through sentries or otherwise, yet the control of the 
whole drainage surface is another matter so long as 
the wells are not far distant from habitations or allow 
of human approach. . It is difficult to ensure a prior 
immunity of the ground in which the well is sunk, and 
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we know not how long the latent disease germs may 
retain their vitality in old contaminated tracks ; we 
cannot limit the drainage area in the subsoil, especially 
in dry weather and when the well is deep ; we cannot 
always exclude atmospheric germs. And difficult as 
the explanation undoubtedly is in many instances, the 
fact is beyond dispute (both as elucidated by enquiries 
in connection with enteric outbreaks, and at times 
when no such outbreaks existed, and by the numerous 
water testings) that the wells used for the supply of 
drinking water by our troops have become from time 
to time impure, and this impurity due to sewage 
matter in several instances. Proof too exists on this 
point of well impurity in barracks, in the acknow- 
ledged danger latent in the system of having two 
supplies, one for drinking and one for other pur- 
poses. The water supplied to our troops from a dis- 
tance has been found contaminated and a source of 
disease in more than one station ; and if the supply 
be from tanks, if these be near habitations or ap- 
proachable by natives, how is it possible, with their 
existent habits, that human ordure and filth of all sorts 
can be excluded with the surface water sweeping the 
slopes and surface drains ? We may filter this water, 
but can we rely on this process for germ exclusion 
even when well carried out, to say nothing of the 
chances of imperfection from negligence or faults in the 
apparatus ? And if we extend our observations be- 
yond the military to the other communities the dan- 
gers lurking in the water supply are abundant. 

What more crucial test, as to the conditions under 
which the soldier comes quoad enteric fever, can 
be devised than the system at present in vogue 
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and particularly exemplified in India ? We transfer 
bodies of young susceptible immature men abroad, 
the major part of them within the age most prone 
to be influenced by the enteric cause ; we with- 
draw them when age immunity is in progress ; they 
are exotics, and as such all existent conditions, 
climatic or otherwise, are inimical to them com- 
pared to the native races and older communities; 
their body tissues are essentially mobile and extra 
susceptible to any agency healthy or morbific ; their 
ignorance of what to avoid is complete, their careless- 
ness proverbial ; they land from the confined space of 
ship-board, they come in contact with different com- 
munities one after another on their journey to their 
station at rest camps which are not and cannot be 
under such sanitary safeguards as permanent sta- 
tions ; they drink of different water supplies not 
filtered ; they arrive at their station where all is new 
to them, their curiosity is aroused by the novelty 
of the situation, they are free from the sexual re- 
strictions of ship-board, they resort to the native 
haunts; is it surprising that they often illustrate 
the presence of communicable maladies in thie 
long range of country over which they have passed ; 
that (knowing what we do of the foulness of native 
haunts and of the existence of the disease in India 
among all communities) enteric fever rapidly claims 
its victims, and in numbers greatly in excess of the 
more mature and longer service men ; that the disease 
is proportionally excessive in the first year, and de- 
clines as service advances ? Would it not be surpris- 
ing if it were otherwise, and would not the contrary 
be a clear proof that enteric fever in India is not as 
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elsewhere and requires a different explanation for its 
existence ? 

We know that in India the disease is capable of 
transferrence, and in the new locality reproducing its 
kind ; and there are certain facts, apart from the evo- 
lution in the frame of the disease itself, which indicate 
that this cause must be special and the same through- 
out. We have it widely diffused yet recognised as 
the same at all points, the same in natives as in 
half-castes and Europeans ; we have the continuity 
of the disease in some corps year after year, and if we 
agree in the inference which the epithet, ** infected," 
applied to them conveys — a transferrence of the disease 
from one to another, — or if we refer the explanation to 
contact with the disease cause of the corps in suc- 
cessive stations, the deduction is the same under both 
aspects, that the cause must be similar to produce 
the same results when transferred to another, or in 
successive localities one after another ; we find the 
cases coming under the same conditions in a localized 
outbreak the same in type, the mild ones as the 
severe all having the '* enteric" stamp; we find 
these enteric cases and type forms disappearing with 
the removal of the cause ; we find some new corps 
following in the footsteps of older affected ones and 
taking up the same disease type, possibly eveft to 
segments of the corps in the same limited space ; 
what but the same special element, removable at 
will, can produce such uniform undeviating results ? 
And that this same element can be transferred from 
the sick to others we have reasonable proof in India 
in 14 instances at least. 

I may mention here, too, an instance which came 
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under my personal notice in the family of an apothe- 
cary in the quarters connected with a hospital. 
Three cases of enteric fever suddenly occurred in the 
only household with children in these quarters, on an 
isolated spot on the outskirts of a plain ; in the adja- 
cent hospital there has been a fatal case of enteric 
fever, none elsewhere in the vicinity ; the first of the 
three occurs within three weeks of the accidental 
saturation of the soil 80 yards distance with enteric 
intestinal discharges from the dead body, and the last 
within eleven days of the first, in young members of 
the family most likely to have rambled and to have 
come in contact with the immediate atmosphere of 
the spot. After careful enquiry the conclusion I 
arrived at was, that the emanations from this soil 
originated them, and that these emanations were spe- 
cific in character.* 

Tersely summed up we may say that the fore- 
going details indicate that the present enteric fever 
among the military in India cannot be placed to 

^ In regard to the fluids from post-mortem examination, in 
view of the asserted absence of a recognized disease cause and 
immunity of natives, it certainly would be a matter of interest 
at least to ascertain how they are disposed of. Are they caught 
in chatties as a rule, and carted away, and to where ? do they 
find their way into a drain ? What means are taken to render 
them innocuous? Are they spread broadcast on land as manure 
near the cantonment ? The sweeper class, who do the dirty 
work in hospitals, is directly brought in contact with them, those 
also who convey the filth cart to its destination, and how many 
more after the filth is deposited ? Surely this one small segment 
of the subject, carefully considered, ought to cause a hesitation 
in such a sweeping assertion that the causes of the European 
disease do not exist in India ? 

I 
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recent introduction by the troops, nor to climate or 
soil or military service ; that it follows the same 
laws as elsewhere ; that the asserted causes of the 
disease in Europe exist in India ; that evidence in 
support of its specificness is not wanting ; and that 
several of the outbreaks have been clearly connected 
with insanitary conditions, to wit, faecal fouling of air 
or water. 

Summary of the details from the army stations home 
and abroad f and deductions on causation. It is now 
necessary to link together the observed data of en- 
teric fever in the service as a whole, and from them 
to evolve a theory of causation. 

1. The wide range of the disease, and its marked 
individuality, are conspicuous features. 

2. Within the same region or country there has 
been marked diversity in stations, whether these sta- 
tions have been on the same footing as to climate, 
soil, elevation above sea level, or the opposite ; and 
the same feature is apparent in the same station in 
successive years. 

3. The universality of the disease, its recognition 
as the same in clinical and post-mortem details in cli- 
mates most diverse, the varying results in climates 
approximating each other, the diversified experience 
of stations in the same climate and of the same sta- 
tion from year to year, indicate how impossible it is to 
link enteric fever in the service generally with climate 
as cause ; or any fraction of it, except on the hypo- 
thesis that the same results are brought about 
differently as the site may be, now North America, 
now India, Home or the Antipodes, Bermuda or 
Japan ; but on the assumption that such a defined 
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disease must have an equally defined cause, no 
known natural condition will explain enteric fever in the 
service. 

4. It is not possible to connect the disease with 
transferrence from a temperate climate to countries 
more or less tropical. Recently arrived corps have 
suffered in a higher ratio than older corps, but excep- 
tions to this are numerous, and the degree is very 
fluctuating ; and these divergent results are not con- 
nected with any special country, but have been illus- 
trated alike in the Mediterranean, Bermuda, Jamaica, 
India. Functional disturbances are common among 
new comers in tropical climates, especially on the 
approach of the hot season ; the recently arrived are 
unduly susceptible to any of the disease agencies as 
compared to natives and aliens of longer residence, 
and among these there may figure the enteric cause ; 
and should it be present, and the newly arrived be 
brought in contact with it, then extra susceptibility 
becomes conspicuous. The individual experience, 
too, is on a par with the experience of masses, 
that enteric fever is no necessary outcome to arrival in a 
tropical country. 

5. If we take as an index the proportion of cases to 
strength in any one or all stations, we see clearly how 
limited in scope among the military the disease cause 
was ; the highest for the period is Japan (i2*o8 per 
1000), 2 per 1000 is about the average for all stations 
combined. 

6. The station and corps experience is very variable, 
not only as comparing one station with another and 
one corps with another in different stations, but in 
the same station the different corps and even seg- 

I 2 
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ments of the same corps suffered very unequally, 
showing that the disease conditions were far more re- 
stricted than the common conditions of the station or corps. 

7. // is not possible to explain the origin of the disease 
as we see it among the military to special work of the 
soldier or special work of any particular branch. In 
nearly all the countries we occupy it is common to the 
civil and native communities also, and common to all 
branches of the military community. The duty on 
which the soldier is engaged, and contact with horses, 
may offer more opportunities for contracting the 
disease, yet both are accidental in nature. At home 
the Guards, mounted and foot, are somewhat in ex- 
cess of the same branches of the Line ; in Bengal the 
R.H.A. and Cavalry have given an excess in some 
years ; in Bermuda the Royal Engineers have given 
numerous cases, in Malta the reverse ; the Artillery — 
Royal Horse, Field Batteries and Garrison — have 
given very different results, not to be explained by the 
differentiating feature of ** mounted " in the two 
former. The divergent results show that some closer 
and more important influence than branch of service 
work is in operation as a rule. 

8. It is not possible to explain the present foreign 
disease by recent ** introduction.^^ Its transferrence by 
persons from country to country, its portability, is 
beyond doubt, even to our most remote foreign sta- 
tion. Introduction may partially explain the sum 
total of a period of years, and accretions may be re- 
peated from time to time ; but for the main mass of pre- 
sent foreign disease we want an explanation of its ori- 
gin in individuals and in corps where transferrence is 
negatived, and this must be sought in the conditions 
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existent in the countries, and with which our troops 
come in contact. 

9. .The importance which is attached to this disease 
in the service cannot be due to the number of cases, 
for this is small and in itself would not engage at- 
tention, but to the great proportionate mortality. Its 
influence on the sick list is subordinate to the loss to 
the service by deaths and invaliding from sequelae. 
The fatality of the cases (rather more than i in 3) 
distinguishes this disease from other febrile affections 
generally met with ; and this is a common feature 
linking it as similar in all climates, and differentiating 
it from other fevers. 

10. Age is the most potent modifier of susceptibility 
among the military . This is one of the universal fea- 
tures of enteric fever. The explanation of the age 
element doubtless lies in the presence of those gland- 
ular structures in a mature and impressionable state 
in which the cause germinates and fructifies on en- 
trance into the body, and the normal tendency of 
these to retrogress and atrophy after manhood is 
reached ; the deviations from the age rule receiving 
elucidation by the individual modifications which 
these glands occasionally exemplify in retaining their 
maturity (and doubtless impressionability) far beyond 
the usual period. Early manhood and short service 
coincide as a rule, and hence their respective ratios of 
enteric prevalence coincide as seen in the Kinsale out- 
break in England in 1875 ; and with the present 
composition of our corps and present system of relief 
the maximum of disease abroad will as a rule follow 
recency of arrival, less from the fact that soldiers are 
meeting adverse climatic and soil peculiarities for the 
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first time, as that the main mass of them are struc- 
turally more impressionable to the enteric cause than 
later. 

1 1 . The position of season to enteric fever is a subor- 
dinate one. Enteric fever exists independently of sea- 
son in all countries ; yet it is apparent that at some 
periods of the year in all (but not necessarily the same 
throughout), there are conditions which are favour- 
able for its prevalence, probably by acting either on 
the germ or its surroundings. 

Atmospheric heat, cold, dryness, especially when 
extreme, may all influence provided the cause be 
within their range ; but the great natural assistant is 
the rainfall, in giving moisture for growth and putre- 
faction, in causing water circulation on the surface 
and in the subsoil, in its mechanical removal of 
material from drains and hidden receptacles : the 
greater number of regional seasonal prevalence, no 
matter the climate, come for explanation to this fac- 
tor. Its influence is markedly apparent in those 
regions where the seasonal peculiarities are well de- 
fined, and less so in those where the rainfall is general 
throughout the year. The advance of the rains in the 
tropics, and the melting of the accumulated snow in 
British North America, are identical in the disease re- 
sults, through washing of surface soil and subsoil 
leading to contamination of water supply ; the me- 
chanical influence of the rainfall in the exposure of 
hitherto concealed sources of disease in drains and 
sewers, where the water supply in the dry season is 
insufficient for flushing, is shown in some of the se- 
quential autumnal prevalence of enteric fever in the 
Mediterranean ; and in those countries where the 
rainfall is general, the varying level of water in the 
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subsoil, now coming near the surface and influencing 
disease germs there present, now receding and carry- 
ing them into reservoirs, may explain the time ele- 
ment in some of the enteric fever outbreaks. On the 
assumption that the enteric cause is a germ or faecal 
material operating through air and wat^r, the seasonal 
prevalence, expressed through the influence of natural 
conditions in difiiision, receives reasonable explana- 
tion in all lands. 

12. In all countries the military disease is seen under 
the two aspects of sporadic cases and localized outbreaks ; 
and the numerical relation which one bears to the 
other varies only within certain limits, the former 
predominating. 

{a). Sporadic cases. — In the Home stations they are 
referred to the civil community ; the current opinion of 
a causal connection with filth, or another case, being 
assumed as correct. That some of these cases have 
originated in the civil haunts is apparent as in the 
instances of recruits joining their dep6ts and men 
coming off" furlough, but there is no such clear evi- 
dence in the majority; and the disconnected character 
(so far as other cases in the military community are 
concerned) of them does not lead to their being re- 
garded as different in nature from the disease gener- 
ally, or due to a different cause. Some of them are 
shown to have had an origin similar to the outbreaks, 
the conditions limited to the individual ; and the in- 
ference is drawn, that the unknown ones had an 
origin similar to the known ones ; the absence of a 
traced connection with filth or germs outside barracks 
being not considered sufficient to neutralize the de- 
ductions drawn from the disease itself, and the ascer- 
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tained associations of other cases ; climate and natu- 
ral causes are not brought in to fill up the void. It is 
only when we come to deal with foreign stations that 
doubt is seen to creep in ; the same basis does not (to 
the minds of some) justify the same conclusion in the 
one country as in the other. The features of these in- 
dividual cases are the same abroad as at home, a 
possible outside source exists, some of the cases are 
so traced, the evidence from the localized outbreaks 
is the same ; yet the absence of traced connection in 
many cases, and absence of information as to expo- 
sure, lead some to depart from the known and to 
bring in climatic and heterogeneous causes to explain 
the unknown ; this not being due to observed and 
marked differences in the disease itself, but to an in- 
ability of the man to trace the source, the absence of 
cause in the barracks, and the inability of the medi- 
cal officer to elucidate it in the special case under 
consideration. The means of diffusion of the dis- 
ease in Europe from one community to another 
are present also abroad, whether the soldier be ex- 
posed to them or not ; there they are for transferring 
disease should the requisites concur. The derivation 
of enteric fever from the civil community has been so 
referred at Gibraltar, Malta, Ionian Isles, Bermuda, 
Nova Scotia and Halifax, Cape, Mauritius, at a few 
Indian stations and particularly at Bangalore. 

Sanitation may be complete in a barrack, no de- 
fects existent, we may be certain of the original 
purity of the soil, and retained purity of it (for exam- 
ple to the contrary Secunderabad) , yet so long as it is 
considered inexpedient to limit our soldiers to the bar- 
rack enclosures, or links between the communities 
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exist, sporadic cases of enteric fever will assuredly 
continue to occur, should the disease retain its pre- 
sent characteristics and the sanitary condition of the 
surrounding communities remain as it is. 

But if we refuse this conclusion, if we negative the 
identity of the sporadic cases with outbreak cases, 
and decide that the one as in the other does not 
own like causation, where is a practical working 
theory to be found which will embrace the ascer- 
tained facts ? We cannot trace different causes in the 
bed-side or dead-house data ; and on what grounds 
then are we to refer the case to the known causation 
of many cases, and when to a heterogeneous and 
variable cause ? Assuming for the moment the 
potency of other causes, what relation do the 
cases so arising bear to the cases caused by 
polluted air or water, or contracted from a former 
case ? are they also capable of originating simi- 
lar disease in another? are the discharges inno- 
cuous, powerless for evil as ordinary diarrhoea de- 
jecta ? can this disease, heterogeneous in causation, 
propagate its kind, breed true ? Important questions 
are certainly involved in the conclusions arrived at, 
practical and hygienic. 

The reason for transferring some cases to climate, 
alone or supplemented by other conditions, certainly 
does not lie in ascertained and appreciable differ- 
ences in the disease itself; and if it arise from an 
inability to connect the case with a former case or 
with exposure to putrescent causes, then this inabi- 
lity, be it due to ignorance of the conditions under 
which the patient has been placed, want of informa- 
tion, non-existence of the causes in the habitation, 
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non-recognition of them in the surroundings of the 
barrack or in the adjacent civil communities — nega- 
tive basis at the best, surely does not warrant us in 
raising a positive basis of causation at variance with 
the known surroundings of many cases, at variance 
with the phenomena of the disease as a whole ? Be- 
tween the known facts of a case, and the knowable 
yet unelucidated ones, is a broad margin which may 
remain a blank in spite of all our enquiries ; but be- 
cause we cannot show an exposure to certain condi- 
tions, it does not necessarily follow that such exposure 
has not taken place ; and surely when we are brought 
face to face with peculiar results occurring from 
time to time and recognised as similar when occur- 
ring, the more reasonable conclusion is that the same 
cause has been in operation to produce the results ; 
and if we cannot elucidate that cause in all as we can 
in some, rather to refer this inability to want ol 
knowledge than that nature has been at variance in 
her operations in bringing about the same defined 
results by causes widely dissimilar. Difficulties we 
certainly encounter in following the beaten track, but 
in diverging from it, instead of meeting firmer ground, 
quagmires only await us. 

(6). Localized outbreaks — limited house epidemics. — 
These are not numerous in the service, but more fre- 
quently met with in some countries than others, not 
uncommonly occurring in the same barrack at inter- 
vals. At Home they are conspicuous in Ireland with 
conservancy and water supply the same as in some of 
our foreign stations, and particularly so during the 
early period of this enquiry ; they decline with sani- 
tary advance, and owe their existence to sanitary de- 
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fects often previously unrecognised ; frequently they 
have been suppressed by recognition and removal of 
or withdrawal from the infected medium, and rarity 
of elucidation of the introductory case (assuming that 
such an one is necessary) is general. The surround- 
ings of the outbreaks are wonderfully alike, be the 
climate what it may ; the Mediterranean, India, re- 
peat the experience of Home Stations. 

Hence then from the general side of the question, 
by a process of deduction from the statistics, distribu- 
tion features, &c., we arrive at the conclusion that the 
cause of the military disease must be sought in some 
limited condition acting on individuals and segments 
only ; and from the disease side of the question we find 
that a few cases have originated from contact with a 
former case, and others have been traced to contamin- 
ation of breathing air or drinking water, through 
local sanitary defects, by faecal or organic material ; it 
being inferred that the same surroundings character- 
ized the unelucidated cases. This being so we come 
to this point, that not only is the disease similar 
throughout the service, but the service disease is the 
same as the civil European ; the military details give 
support to the civil deductions, and vice versa ; well- 
grounded objections in one section would be fatal to 
the whole. 

There is not a system of conservancy — sewers, 
cesspits, tubs, dry earth — or a system of drinking 
water supply — from a distance, rainfall locally stored 
up, wells — ^which has not been associated with. an 
outbreak in the service. That the systems are not of 
equal importance in the way of offering opportunities 



124 ENTERIC FEVER. 

for development and dissemination is apparent ; and 
it is hardly necessary to remark that the disease is 
not connected with any especial one As to conser- 
vancy, the cesspit, sewer, tub, iron pan, even the 
earth's surface, are all on the same footing as re- 
ceptacles of the excreta; they are harmful as they 
offer opportunities for the lodgment, decomposition, 
and diffusion of excreta emanations or products, and 
so far they act as adjuvants to the enteric cause. 
Cesspits must always be a source of danger ; but the 
sewer perfect in construction and working is one 
thing, the sewer allowing of accumulation, gas 
escape, or leakage into ground is another, and under 
the latter aspect may be lessened in sanitary value to 
the level of the cesspit or even worse from its wide 
ramifications ; the dry earth system — earth duly ap- 
plied, absorbing fluid, removal rapid, and working 
complete — approaches perfection, but with earth indif- 
ferently or rarely applied as so often is seen among 
the military, receptacles old and admitting of escape 
on the surrounding earth surface as at Kirkee in 
India and Newcastle in Jamaica, and cartage defective 
in details allowing of splashings and emanations from 
the tubs as they pass along the road, it may become 
as potent for evil as the badly constructed latrine. 
Hence we must discriminate between the system 
itself, and defects in materials, construction and work- 
ing. Sewers have been associated with the disease 
in Ireland, Malta, Gibraltar, Corfu, Hong Kong, and 
in the Mediterranean particularly in barracks situated 
over or near the openings into sea ; latrines opening 
into sewers in Ireland and Mediterranean ; cesspits 
in England, Ireland, West Indies, Bermuda, India ; 



ITS iETIOLOGY. 125 

tub receptacles and removal in India ; dry earth sys- 
tem in West Indies and India ; natural system of 
squatting in India especially; drains, regarded as 
minor sewers, are widely noted with the disease exis- 
tence : in frequency, cesspits and sewers take the 
first place, dry earth the last. 

Of the system of water supply, that by wells has 
more frequently been associated with the disease pre- 
valence, and this is not to be wondered at consider- 
ing the opportunities they offer for contamination 
especially when associated with cesspit conservancy ; 
rarely does the water appear as the medium in the 
Mediterranean ; stored-up tank water has been illus- 
trated in England, West Indies, Malta and India ; 
water brought from a distance in England. The 
mode in which contamination has been effected has 
not often been brought to light in the water out- 
breaks, but the evidence is hardly less pointed, and 
is as strong circumstantially as the surroundings of 
the subject will probably allow.* 

Tersely put we may say that the two media 
(atmosphere and water) are about balanced in the 
service during the period embraced in this en- 
quiry; though the position each occupies in the 
diflFusion of the disease varies considerably in each 

^ But it seems to be a subject for elucidation whether the 
water must necessarily be contaminated by faecal matter for the 
development and diffusion of an introduced germ element. 
The original derivation of the germs from the diseased body 
and chiefly through the intestinal discharges being acknow- 
ledged, may not the germs set free from their excreta surround- 
ings live, develop, and become diffused in ordinary organically 
tainted water? There are features which tend towards an 
affirmative reply. 
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country and at difFerent times, and it is obvious 
that it must and will vary relative to the par- 
ticular sanitary defects ; the country, climate, or 
soil, do not alter the results. Place Kinsale 
in Ireland and Fyzabad in N.W. India in appo- 
sition ; both are noted stations for enteric fever, 
both have returned much intestinal derangement 
when enteric fever was not present, both have shown 
contamination of water supply and noxious conser- 
vancy arrangements, both have been remarkable for 
localized outbreaks of enteric fever in successive regi- 
ments succeeded by years in which no enteric fever 
existed, in both the disease has been traced to the 
water supply, and in both cutting off the particu- 
lar supply has arrested the disease ; and strangely 
enough in both the i/25th regiment figures but in 
difFerent positions, for 'in 1873 it relieves the enteric 
affected 57th at Kinsale after the abolition of sanitary 
defects and suffers not, in 1876 it relieves the infected 
51st at Fyzabad and the segment of it located in the 
quarters occupied by the invalids of the 51st suffers 
considerably. Wherein can be perceived a differ- 
ence in the associated enteric fever, at MuUingar 
(cesspits) Cannanore (West Coast of India — latrine 
tubs) and Kirkee (Bombay Presidency — earth fouling 
from dry earth pans), with faecal emanations ? Cut- 
ting off contaminated water is equally potent in Wales 
and Hong Kong, and sanitary measures are followed 
by the same results at Newcastle in Jamaica as at 
Hazaribagh in Bengal. 

In order that enteric fever may arise three points 
are needful : (a) the cause, {b) susceptible individuals, 
and (c) links to connect the agent with the recipient. 
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Again, in the enquiry into the cause of an outbreak 
or existent disease in a community, we cannot Umit 
our attention solely to the human race but must ex- 
tend it to animals, for enteric fever is one of those 
diseases which illustrate close structural links be- 
tween man and some mammals lower in the creation 
scale. Horses, cows, calves, and apparently sheep 
and rabbits, also suffer ; and considering their occa- 
sionally perverted habits, the facilities for disease 
transferrence to them from men, through ordure eat- 
ing in India and other countries, or fouled grass, (to 
say nothing of their drinking water contaminated in 
many ways) are apparent ; possibly they too return 
the compliment through meat and milk or ordure to 
man. 

I presume that no one will regard as mere coinci- 
dences the occurrence of the enteric outbreaks with or- 
ganically contaminated air or water — generally faecal ; 
or doubt that they were connected aetiologically ; and 
it is necessary to ask, given the contamination, what 
does analysis of the subject reveal as to the agent and 
its nature ? Did the ordure elements in themselves 
originate the disease, or was there an additional ele- 
ment present without which these were impotent ? or 
in other words, to which of the current theories, the 
putrescent spontaneous one or the specific one, do the 
military examples incline ? The facts of transporta- 
tion and extension in the new site, and the individual 
examples regarded as due to the presence in the same 
hospital, and generally in the same ward, of a pre- 
vious case, both strongly support the specific theory, 
though possibly they will not by some be considered 
conclusive, as origin of new disease from an existent 
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case through intaking of putrefying faecal elements is 
allowed on both sides. Yet faecal material in rapid 
change is not so uncommon in cases in military hos- 
pitals in the tropics ; on the contrary, it would be rather 
difficult to say when cases of diarrhoea or dysentery 
are not to be found ; there is not that especial care 
taken as to disinfection, rapid removal, and preven- 
tion of deposit in the common receptacles of these as 
in cases of enteric fever ; and if enteric fever can 
arise in this way why do cases not more often oc- 
cur ? why only when an enteric case is present ? why 
again should the type of the induced disease be so 
closely adhered to ? 

In excrement we have numerous constituents, from 
the elements taken in as food — animal, vegetable and 
mineral, — ^to elements derived from the body in health 
-^-excretions from glands, saline constituents, organic 
particles, — and elements the result of diseased action, 
general or local — changed secretions and excretions, 
organic elements impressed by disease agency and 
modified beyond recognition, special disease entities ; 
and these form a very heterogeneous mass, the im- 
port of each of which in the ascribed disease causa- 
tion requires to be guaged. Soon after the passing 
of normal excrement, provided the circumstances admit 
of it, decomposition ensues, and the mass is ultimate- 
ly resolved into gases and mineral residue. Now so 
far as the latter is concerned the results upon the 
human frame are fairly well ascertained, also the 
gaseous products have an influence of known value ; 
and hence to the organic constituents in the inter- 
mediate state between original stability and final ele- 
mentary retrocession must we look for an explanation 
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under the spontaneous theory. That these are cap- 
able of influencing deleteriously the human frame is 
beyond doubt, but the known results do not come up 
to the standard of such a distinct disease type as 
enteric fever. Has faecal contamination been gene- 
rally followed by enteric fever outbreaks ? The 
military data supply an answer, and a negative one. 
Undoubtedly latrine emanations have been present to 
an offensive and deleterious degree over and over 
again, the presence of sewer gas has been recognised, 
the water has been found impure times out of number 
and the source traced to drains, sewer leakage -*-faecal 
fouling beyond doubt, disease has been present with 
these defects and traced to them, and yet enteric fever 
has found no illustrations. This is a feature not 
limited to any one climate or land, it is an experience 
common to all quarters of the globe in which the 
British soldier has served ; it suggests that ordinary 
faecal material under any conditions is insufficient ^^r 5^ 
to generate the disease. How can enteric fever be 
absent from any community approaching primitive in 
character on the hypothesis that ordinary excreta 
suffice ? If so, there is no reason why an individual 
should not be self-infecting, and the illustrations fre- 
quent, but I think that experience will veto this. 
Nor does it seem that the position is much improved 
if, having negatived the potency of ordinary excreta, 
we turn to those from a diseased intestine not enteric. 
This hypothesis is an acknowledgement that the 
healthy discharges do not suffice, though it does not 
acknowledge that the cause is a special one ; like the 
putrescent theory the disease can arise spontaneous- 
ly, the diff'erence is in a limitation of the cause — to 

K 
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stools from a diseased person containing altered albu- 
menoid elements. Is the experience of our military 
hospitals, especially in the tropics, for or against such 
a conclusion ? In all the numerous instances of 
intestinal diseases producing frequent discharges can 
a single example of enteric fever arising in attendants 
or other patients be adduced where the facts un- 
doubtedly exclude the enteric cause or enteric case ? 
I think not, nor can I find one. 

It is however generally agreed upon that in the 
stools the disease cause mainly lies, and with faecal 
contamination several of the military outbreaks were 
undoubtedly associated, the inference being that this 
contamination was of a special character to cause the 
exposed results. How except on the hypothesis that 
a definite peculiar disease cause was present in some 
instances of contamination and not in others can we 
explain the sequence of events ? Take for example 
the station of Kinsale in Ireland, on a fairly good site 
but with very defective conservancy and water supply. 
In 1870 the i/22nd regiment was quartered there, the 
well water was contaminated by a drain from the 
hospital latrine, an outbreak of diarrhoea follows ; in 
1871 the well water is again *' unfit for use; " in 1873 
is an outbreak of enteric fever, conservancy cesspit 
and water supply by wells, and withdrawal of the 
regiment and sanitary measures brought to bear on 
these points render the barracks harmless to the corps 
re-occupying them; in 1875 there is another outbreak 
of enteric fever connected with impure well water and 
drain emanations ; frequently has the water supply 
been found on analysis unfit and impure. Now 
what was there in the well water in 1873 and 
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1875 which was not present in 1870, 1871? The 
discriminating factor was clearly not faecal material ; 
yet that there was a definite something present in 
1873 and 1875, and wanting at other times, is proved 
by the results, and that entity originated a series 
of profound lesions in the human frame, distinct 
and similar in all, which we call enteric fever. Take 
again Sheerness in i860, Leith fort in 1877, Glenr 
corse and the Possil Burn in 1878, faecal contami- 
nation of air from sewers in the two former, from 
a brook — an open sewer to all intents — in the latter ; 
compare these with the escape of sewer air in the 
Dublin prison, the latrine emanations at MuUingar in 
1 87 1, the sewer air at Newbridge in 1874 ; in all the 
contamination was beyond doubt and recognised, but 
why should the same apparent (roughly speaking) 
condition be associated with enteric fever outbreaks 
in the last instances and not in the first ? And the 

s 

evidence from the foreign stations runs in the same 
groove ; take the West Coast of Africa experience as 
to well water and air contamination and no enteric 
fever ; the water contamination in Fredericton and 
St. John's, N.B., in the former enteric fever absent, in 
the latter present ; the impure well water at London, 
Canada, with its diarrhoea outbreak ; the frequency 
of latrine emanations in Bermuda and Jamaica, en- 
teric fever only occasionally ; the experience of such 
barracks in Malta as St. Elmo, Floriana or Verdala — 
when it may be asked, especially in the former from 
the contiguous sewer openings, are odours unmistak- 
able as to origin absent, and why is enteric fever 
not always equally present ? Why did faecally conta- 
minated water in Bangalore in 1880 not produce eh* 

K 2 
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teric fever when the Mean Meer well water in z868 to 
1870 did ? Why should a particular well at Kamptee 
in 1880 produce an outbreak when impure well water 
was clearly recognised there years before ? Why at 
Neemuch should the foul latrine suddenly be con- 
nected with an enteric outbreak when its foulness 
had been recognised and reported on some time be- 
fore ? The details of stations will supply numerous 
other instances in which insanitary conditions of air 
and water from faecal presence existed without enteric 
fever; and in those instances in which the disease was 
associated, it is inferred that a something was present 
which entered the human body in the contaminated 
air or water, producing a definite train of symptoms 
which faecal elements per se could not produce. 

We see emanations from sewer openings or ordure 
deposit places noted as generally existent through- 
out the year, but at a certain period (the season 
when enteric fever prevails in the community at 
large, and that not necessarily the season of putre- 
faction excess) we find the military exposed to them 
giving cases or a marked advance, how can we ex- 
plain this time element except on the hypothesis 
that the cause is present or in excess at one 
period and not at another ? Again on the hypothesis 
that the enteric cause is a distinct disease entity, the 
type of the cases — all having the enteric stamp, be 
they placed in nomenclature under eiiteric fever, 
diarrhoea or simple continued fever, during an out- 
break — is in accordance with the natural law; but on 
the theory that such a heterogeneous product as in- 
testinal excreta is the exciting cause how shall we ex- 
plain the peculiar type in the outbreaks, why are there 
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not intermingled with the enteric cases cases of sim- 
ple diarrhoea and continued fever no less stamped as 
simple beyond doubt, why not gradational cases illus- 
trating the links ? Why too should not enteric cases 
enter into the results of faecal fouling in the diarrhoea 
outbreaks, for here is the asserted cause producing 
disease, and that disease not enteric fever beyond 
doubt? We may regard the subject from another 
point. Examples there are in the station details of 
outbreaks of malignant scarlatina, yellow fever, cho- 
lera, having essentially the same insanitary surround- 
ings as the enteric fever outbreaks, are we to say that 
these forms, very dissimilar in themselves, are all 
outward expressions of the one cause ? Do not, on 
the contrary, the facts indicate that the atmospheric 
or water fouling is not the cause, but the nidus in 
which the special virus exists — ^the fostering bed of 
any one of them, and acting the same to all as the 
medium par excellence in which each lives and grows 
and diffuses itself on introduction ? 

That the excreta from an enteric patient can ex 
plain such phenomena is known ; the elements, in a 
very diluted degree, can and do produce disease simi- 
lar to the disease which produced them. Dr. Cayley 
in the Croonian Lectures mentions '' a clear piece of 
evidence,*' and notes the time length of the sequen- 
tial disease from the previous case : — "Typhoid stools 
were burned in a dunghill. Some five weeks later, 
five persons who were employed in removing dung 
from this heap were attacked by typhoid fever; these 
alvine discharges were again buried deeply in the 
same heap, and nine months later one of the two men 
who were employed in the complete removal of the dung 



134 ENTERIC FEVER. 

was attacked and died." He adds: — ''Dr. Murchison 
gives an instance in which six cases were spread over 
a period of eight years. I have recently seen an in- 
stance in which an interval of two years occurred, 
without apparently any fresh importation of the poi- 
son." It must, however, be acknowledged that in 
the outbreaks in the service the introduction of the 
special stool into the water or conservancy system 
has not been shown ; a possible source of specific in- 
fection has existed in the surrounding populations ; 
and even were the evidence defective on this latter 
point, the continuance of the disease among our own 
troops for a long series of years, derived originally 
no matter where or how, these troops frequently 
changed, and almost as frequently exemplifying the 
existence of the disease locally, would form a moder- 
ate basis at least to work upon to explain a possible 
and probable transfer of a communicable malady at 
the present time. Contamination of well water by 
stools (possibly specific), and that well water produc- 
ing enteric fever, has been shown at Hongkong ; a 
specific source is very strongly suggested in the 25th 
Regiment outbreak at Fyzabad ; but the introducing 
case or cause, be the former included under another 
heading in nomenclature, be it in the person of a 
soldier, child, or woman, be it in the person of a 
native, be the germs air-borne or existent in intro- 
duced water for any particular purpose such as 
clothes washing, ultimately sinking by percolation or 
passing by surface into well, be they derived from 
ordure-manured fields within the drainage area, old 
cesspits, old burial grounds, — in fact, be the source 
^f pollution what it may, and the mode of its occur- 
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rence what it may, be it derived from recent disease 
or latent germs of old disease hitherto shut off, 
drains, sewers, — the link connecting the outbreaks 
with a former case or introduction of special cause 
is wanting, and this want is as pronounced at home 
as abroad; it is no especial feature in any one station. 
At first sight this may appear damaging to the speci- 
fic theory which necessitates that a case should be 
connected with a former case ; but when we consider 
that in several of our stations, notably at home and in 
the Mediterranean, by common conservancy, water 
supply or close contact of barrack with civil habita- 
tions, by position of barrack, by underground drains, 
derivation of the contamination from the civil com- 
munity is not only easy, but has been shown to have 
existed on a few occasions ; when as in most of our 
position-isolated barracks in India the presence 
within the enclosure of so many natives as possible 
introducers either in person or things, the danger of 
well contamination by outside deposition within the 
drainage area and from old sources are weighed in 
the scale — ^all points independent of prior disease in 
the military communities as furnishing the introduc- 
ing case ; and when moreover we take the military 
community itself, and remembering the potency of 
mild cases consider the disinclination expressed by 
more than one medical officer not to return cases as 
enteric unless severe and coming up to the standard 
in all respects, remembering also the possibility of 
the case occurring among the women or children, — 
the absence of information as to the disease source of 
so many outbreaks is far from surprising. But 
granting this want, are the results less conclusive, do 
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they not as unequivocally point to a special intrc^ 
duced element in time and place, as if our own hands 
had been employed in the air or water contamina- 
tion ? and were the results less clear following a with- 
drawal in the enteric instances, than what they would 
have been with mineral poisoning ? 

We may not be able to show how and when the 
virus was contracted, but because our efforts result in 
absolute negation are we justified in asserting that 
in the given case an exposure to the germ has not 
and could not have been incurred within the incuba- 
tive period of the disease ? Were enteric fever a dis- 
ease essentially and solely military, and dependent on 
direct transference, the time element might constitute 
a difficulty to the reception of this theory, but far 
from fatal to its acceptance when the transference is 
so indirect and mediate ; for, independent of the long 
period elapsing between cases in civil life — two years, 
and six cases over eight years — we have examples in 
the military details which point out how impossible 
it is to decide by a time test in the available informa- 
tion in the instances in question. In the Gwalior case 
(the germ considered to be on the walls or floor of 
the bare room) , 46 days elapsed ; in the cases on 
board ship two months elapsed between the departure 
and outbreak ; at Fyzabad there was an interval of 
eight months between the last case in the former 
regiment and the first recorded case in the 25th 
regiment ; and at Meanmeer five years had elapsed 
between the shutting up of the old cesspits and the 
outbreak in the 85th regiment traced to well water 
contamination from them. The stools, infective soon 
after passing sometimes, though generally probably 
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requiring an interval varying in countries, may, by 
being buried or deposited with other material, retain 
their f)otency certainly for many months, probably 
for years ; they may, by congelation and probably by 
exposure to great dry heat, remain temporarily quies- 
cent ; or coming early under the process of putrefac- 
tion living elements or germs are set free. What 
is the history of such germs subsequently,— do they 
rapidly die, remain quiescent, or develop should the 
site be propitious; what influence upon them have 
heat, moisture, dry air, great cold, physically speak- 
ing ; what if they pass into the bodies of susceptible 
animals and ultimately return again to man, as is 
probable ; what are the differences, in respect to 
their ultimate favourable end in the intestine of a 
susceptible human being, resulting from remaining 
on the earth's surface, being buried, passing into 
water, or wind borne ; if the diseased body be buried 
can the germs be resuscitated, brought again to the 
earth's surface from the depths by worms, as seems 
proven in anthrax among cattle and sheep ; cannot 
flies transfer them from ordure to meat as human 
food ? Is not our ignorance on these points very pal- 
pable ? But if this germ can be wafted by winds in a 
dry state, attach itself to articles of clothing or food 
or room of building, if it can enter drinking water by 
itself and so evade our chemical recognition, or on 
the other hand entering simple organic tainted 
water and there reproducing itself, what is to prevent 
sporadic cases springing up where the available in- 
formation as to exposure faecal or special on the part 
of the individual may be, so far as he or we are capa- 
ble of discerning, strictly and correctly nil ; or what 
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Is to prevent an outbreak in sequence to water or 
latrine so infected, when the absence of information 
as to infecting introducing case would be striotly in 
accordance with facts ? And the possibility of the 
germ finding its way into wells, by atmospheric trans- 
ference in India, is allowed by Dr. Innes. 

As a germ it may exist beyond the recognition of 
our senses and chemical tests, and evade our grasp 
until entering the human frame it finds its nidus in 
the gland elements of the small intestine and here re- 
produces its kind as the yeast plant in the prepared 
saccharine and nitrogenous fluid. In so doing it 
develops naked-eye features in the textures regarded 
as distinct, and as differentiating enteric fever from all 
other diseases in mankind and certain animals alike, 
be the climate and section of the human race what 
it may, hot or cold, dry or wet, European, Negro or 
Hindoo. Let any individual cognizant of the disease in 
one country, place his observations against others in 
other climates and sections of mankind ; let him com- 
pare the results of diseased action, derived from dif- 
ferent countries and at different times by different 
observers ; and then putting all theory aside let him 
ask himself the question, is it within the range of 
experience, probability or possibility, for such identi- 
cal structural lesions to have been brought about by 
several and dissimilar causes ? There can be no doubt 
of the answer to a question under like conditions in 
the physical, animal, and vegetable world. 

Hence then the conclusion arrived at is, that the 
specific theory more closely embraces the military 
data than any other, and is the only one which meets 
the requirements of the facts. 
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Its Pathology. 

What are the inferences to be drawn from the reve- 
lations of the body during life and after death, as to 
the nature and working of the cause in the frame ? 

The subjects are generally young and in good 
health ; but this disease may be engrafted on some 
chronic malady, or met with in an individual previously 
impressed with some other virus, e.g.^ marsh miasm ; 
or appear conjointly with some other acute disease, as 
faecal poisoning or dysentery; the symptoms being 
modified in such instances and the post-mortem de- 
tails complex. There is an incubative period of ten 
days to thirty, or more ; and its latter part is marked 
by a general ** malaise'' which the patient cannot 
shake off but which increases. Insidiousness is the 
special characteristic of the onset — the difficulty of 
saying when and how it commenced, and indefinite- 
ness the characteristic of the malaise itself—the diffi- 
culty of pointing out any one organ in particular in 
fault, or any one predominant symptom. Following 
this malaise which is unquestionably an integral, im- 
portant, and characteristic part of the process (espe- 
cially noteworthy in the tropics from the help it gives 
to diagnosis), is a generally recognised and well 
marked onset of fever continued in type, as a rule ac- 
companied by looseness of the bowels. Two or 
three days of fever and diarrhoea lead to an inability 
to continue about, and this is generally the earliest 
date at which we see the individual suffering from it. 

The other symptoms and lesions generally present 
and due to the virus evolution are, — general aspect 
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of blood poisoning, brain exhaustion with delirium 
and occasional epistaxis, functional weakness of 
hearti evidence of abdominal irritation, accompanied 
by congestion of brain, liver, kidneys, and abnormal 
gland growth in the solitary and agminated glands of 
the small intestine, rose-red eruption on the skin, 
splenic congestion and softening, congestion of lungs, 
possibly implication of smaller bronchial tubes and 
lobulan pneumonia ; and these occupy about the first 
ten days of pyrexia of all but mild cases. 

The second half of the disease embraces the retro- 
gressive changes in the morbid material in the intes- 
tinal glands, and their influence on the viscera, with a 
corresponding variation in the pyrexia and general 
systemic derangement. Foremost are the mesenteric 
gland lesions ; these, possibly enlarged by the virus 
and in connexion with the progressive growth in the 
lymphatic radicles, now become irritated and inflamed 
from absorption of necrotic material— septicemic. 
Equally in the lungs, the congestion and lobular 
pneumonia may, as in the exanthemata, be due to 
the virus alone, but when they ensue in the later 
stage, and especially with impacted fibrinous patches 
of lung tissue, the evidence inclines to a septicaemic 
origin and transference of blood coagula, equally 
as the occasional formation of abscess in the liver or 
spleen.* 

• A good example of this came under my personal notice in 
Malta. The young soldier was admitted with symptoms which 
in progression left no doubt that the disease was enteric, or 
typhoid fever as it was then called. On the 15 th day of fever 
onset this man had a rigor, and the subsequent phases simulated 
intermittent fever, a disease from which he had not previously 
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In all severe cases there is a septic element added 
to the original virus consequent on the local changes 
in the gut, and it is to this second period of the dis- 
ease that the accidental complications of haemor- 
rhage from the bowels, peritonitis, perforation, 
collapse, are limited. As far as my personal ob- 
servations go, the tendency of the pyrexia of the 
last half is to assume a remittent type (that is so far 
as marked difference in the morning reading over the 
preceding or succeeding high reading is concerned) ; 
but the temperature chart is liable to show ascents 
due to lung involvment or increase of diarrhoea — ^the 
symptoms pointing to augmented irritability of the 
canal or peritonitis ; it is liable to show descents fol- 
lowing profuse perspirations, intestinal haemorrhage, 
perforation ; or to gradually fall with progressive vital 
impairment to death, so as to simulate the reading 
of one aspect of disease decline. The data show 
that in the evolution of the virus no organ or fluid of 

suffered, nor were there any examples of the paludal virus in 
the regiment at the time except in old cases contracted else- 
where ; the rigor, heat, and perspiration recurred for five con- 
secutive days but at irregular hours, and now the pyrexia was 
essentially intermittent in character. Following this the pyrexia 
was very irregular in character. On the thirtieth day rigors and 
intermittence returned with coagulation in the right popliteal 
vein and enlargement of liver. On the fiftieth day a liver abscess 
burst through the lungs. On the ninetieth he was discharged to 
light duty and ultimately recovered his health. The indications 
pointed to an origin of lesion terminating in abscess formation 
in the liver about the fifteenth day when the sloughing was in 
progress in the intestine, and the local lesions sufficed to change 
the type of the pyrexia from continued to intermittent, and from 
irregularity to intermittence. 
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the body escapes implication and deterioration ; struc- 
turally the stress mainly falls upon the lymphatic 
tissues and spleen, but wasting of the body and anae- 
mia is marked, the whole fabric is radically shaken, 
weakened function of brain and heart are continued 
into the prolonged convalescence, even if more pro- 
nounced sequelae do not ensue in the garb of tuber- 
cular development, lung destruction, intestinal atrophy 
and marasmus, splenic enlargement with associated 
anaemia, glandular enlargements, venous blood coa- 
gulation and cedema especially in the lower extremi- 
ties ; the cause impress on the system is both 
searching and profound. Enteric fever when severe 
is essentially a double disease ; its first half concerns 
the introduced virus gradually unfolding itself in re- 
gular sequence, and this is best seen in the mild and 
moderate cases ; its second half concerns destructive 
processes, the elements produced and their influence 
on the system ; the first is specific, the second not ; 
by the first it is linked to the eruptive fevers, notably 
small-pox, by the second to the putrid blood-poison- 
ings ; and in a natural arrangement of disease its 
position is intermediate, bridging the interval between 
these disease classes. 

Modifications there may be in clinical details which 
may approximate the case to other febrile states and 
other diseases ; the eruption may be absent, diarrhoea 
may be substituted by constipation, the stools may 
diverge but lit^e from normal in consistence or 
colour, the facial hue may be dusky and injected or 
of a sallow tone, the abdominal symptoms ill-defined, 
the continuity of the fever chart may be interrupted 
by remissions or even an occasional intermission ; 
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these will probably not concur in the same case, but 
even so, what, so far as I can perceive, in spite of all 
these omissions of clinical details, marks out enteric 
fever from other forms, tropical or otherwise, are the 
gradual progress from health to malaise, an inter- 
mediate period of prolonged pyrexia beyond what any 
other form of equal severity would reach, and the pro- 
longed convalescence. In South Africa in 1877-78 
sore throat was a common accompaniment of the 
early period of the enteric cases, and in the Blue 
Book for 1878, in Malta it is stated that **in a few 
cases diphtheritic symptoms were present, in some of 
them well marked diphtheritic membranes were ob- 
served on the tonsils, and after death along the 
course of the intestinal canal covering in many in- 
stances the ulcers ; the same was observed in one 
fatal case occurring in Cyprus." The extreme clini- 
cal deviations are however only seen in those excep- 
tional instances of so-called ** walking disease** in 
which the subsequent results show that the individual 
has been about his usual occupation while the disease 
has been evolving in his frame. A soldier may come 
to hospital with haemorrhage from his bowels, or he 
may be struck down with head symptoms and coma, 
or peritonitis or lung complication may be the pro- 
minent symptom, he dies and the post-mortem re- 
veals the peculiar intestinal lesion well advanced ; 
here the virus has pursued its usual structural phases 
in the body unattended by those symptoms generally 
present, and for which the sick man seeks relief, until 
this sudden irruption of a complication reveals the 
hitherto hidden working of disease action. Such 
cases are not special to any one country. 
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In the small intestines we find a lesion which as 
far as we know (and experience does but confirm it) 
is peculiar to enteric fever. The catarrhal inflamma- 
tion, although dependent for its existence on the spe- 
cial process in evolution, is found in other diseases 
local and general ; disease in Peyer's glands* does 

^ These gland patches, the extremities of the lymphatic sys- 
tem in the intestines spread out for absorption and akin in func- 
tion to the soft spong-ioles at the extremities of plant roots, have 
been found ulcerated in scarlatina, diarrhoea, enteritis, cholera, 
acute lung disease; more frequently in chronic diseases and 
notably in lung destructive lesions. Out of 88 carefully re- 
corded fatal cases of chronic disease in the service (excluding 
lung destruction), 28} years the average age but ranging be- 
tween 17^ and 44, Peyer^s glands were noted as diseased in 8 
per cent, of these, and as atrophied and obliterated in 13 per 
cent. The abnormal condition was generally ulceration be the 
systemic derangement syphilis or malaria, chronic disease of 
liver or kidney ; in syphilis pigmental degeneration was noted. 
At the age of 22J they were completely atrophied with syphilis, 
at 17^ atrophied with profound malarial lesions in liver and 
spleen, and at 25 atrophy was far from uncommon ; on the 
other hand at 44, with syphilis, the glands were still mature, and 
at 35 also, with cirrhotic liver. At 33 and 35, with syphilis, the 
glands were present but diseased. With chronic disease atro- 
phy is the more frequent sequel, and this was common in cases 
of starvation among natives of India in the famine 1876-7; but 
the above facts show an age variability with disease as pro- 
nounced as in health. With chronic lung disease lesion in these 
glands is very common, ranging from mere enlargement to 
ulceration with thickened edges from cheesy material, and ac- 
companied by catarrhal inflammation of the mucous membrane ; 
substitute chronic for acute, and the phases in phthisis and en- 
teric fever have much in common, in the intestine and in the 
mesenteric glands. Malaria is often associated with atrophy, 
and in two instances while the upper glands are noted as atro- 
phied the lower were ulcerated. 



ITS PATHOLOGY. 145 

not discriminate^ nor does ulceration, be the con- 
dition what it may with which it is associated, or be 
it followed by the sequelae of peritonitis, perforation, 
or haemorrhage. Let us enter here into details. 
The changes in the solitary and agminated glands 
appear similar. We find the disease in Peyer's 
patches varying in the degree to which the morbid 
process has extended, and in the number implicated, 
generally not exceeding lo ; and in size and degree 
of morbid change the maximum is conspicuous at the 
ilio-caecal valve and both decrease upwards, the earli- 
est phase being present in the uppermost patch. As 
a rule the entire gland substance of each patch is im- 
plicated, but in one instance the upper patch was 
only partially diseased, one half of it presenting a 
marked contrast to the other half, the thinned pitted 
substance of the upper half, evidently from previous 
atrophy, being not amenable to the disease cause. 
The diseased tissue i$ elevated above the intestinal 
surface, thickened to several times the normal gland 
amount, it projects into the g^t and not uncommonly 
overlaps the gland edge from profuse growth ; its sur- 
face is uniformly flattened, or possibly umbilicated in 
centre, or furrowed here and there from coalescence 
of original masses; it is tawny or dark brown in 
colour, firm, granular to the touch ; it has much the 
aspect before destruction commences of a brownish 
.sessile fungus in which rapid and exuberant deve- 
lopment has caused the edges to overlap the site from 
which it springs. Highly congested vessels are seen 
in the vicinity, not only in the mucous membrane 
but in the deeper coats, and these are observed to be 
continuous with similar vessels in the portion of 

L 
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mesentery corresponding to the patch and leading to 
the corresponding mesenteric glands. I have met 
with no fatal case before the i ith day of the fever, 
and in this instance the uppermost patch presented 
the appearance of firm, pinkish', beaded, semi-translu- 
cent structures closely packed side by side — ^indivi- 
dual vesicles enlarged— overl3dng a congested base ; 
the patches lower down presented the features of 
maturity above detailed, while the lowermost patch 
had commenced to break up. Following the matu- 
ration of the diseased gland structure is the phase 
of retrogression and exfoHation, by the breaking away 
of portions successively from the enteric mass until 
the whole is separated, and the excavation remains as 
an ulcer or open sore. The process is essentially 
one of sloughing^ — a breaking away of a distinct 
portion ** en masse " as compared to the gradual 
molecular disintegration known as ulceration, and 
terminates only with the complete removal of the 
diseased elements ; the excavation left has for its 
base actually, or all but bared, muscular fibre, or 
possibly merely cellular tissue and the peritoneal 
coat, its circumference is the cellular boundary of 
the original gland limit. In the ulcer no disease 
products beyond that of inflammation are present in 
the walls, and no extension follows from the special 
cause ; often the coats are separable for some little 
distance beyond, as is seen by the passing of a probe 
and by submergence in water when the mucous or 
muscular will float from the others ; but with the 

** This seems to me to be the rule in all decidedly severe cases 
and in all the fatal cases I have met, but it does not follow that the 
elimination in the mild and moderate cases is also necessarily 
so produced. 
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separation of the necrotic gland mass destruction as 
a rule ends and repair sets in, the open sore cica- 
trizes, its edges smooth ofiF, the surface skims over, 
and a thin fibro-cellular tissue takes the place of the 
former gland site, the healed surface indicating inde- 
libly the extent of the extinguished disease action. 
As far as my observation goes, the process of de- 
struction commences in the patch nearest the ileo- 
caecal valve and gradually implicates one after 
another from below upwards. In this respect the 
retrogressive changes are in unison with the deve- 
lopment process.* This destructive period is the one 
when what may be termed the accidental complications 
occur in the garb of haemorrhage or perforation ; in 
separation of the dead elements the lumen of a vessel 
may be laid bare and more or less blood escape into the 
intestine,t and after separation the thin base may not 
have sufficient mechanical strength or vitality for the 
part it has to play in maintaining the calibre of the 
gut intact ; it may give way towards the centre and 

^ In health also, these lowest glands are structurally more 
conspicuous ; in advancing atrophy they are the last to disap- 
pear ; and in other diseases, (notably lung destruction), they are 
in unison with enteric details on these points. 

f In one instance of fatal haemorrhage the source was in the 
uppermost patch of disease. The man had passed with impunity 
all anterior diseased processes. The lowest patch was healing, 
edges of ulcer bevelled off, smooth and glistening, rapidly cica- 
trizing, the intermediate ones were progressing thereto and 
healthy in aspect, in the upper patch a small fragment of dead 
tissue was in the centre of the ulcer, and to this and the ex- 
cavated rough surface small blood clots were adherent, but 
careful search failed to expose the vessel in fault; the man 
died on the 29th day from the commencement of fever. 

L2 
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one or more apertures be formed, which allow the 
contents of the g^t to escape into the peritoneal 
cavity and set up inflammatory action. The 
more common process of perforation seems to con- 
sist of molecular disintegration of the thin tissues 
from deficient vitality leaving small smooth-edged 
apertures, but this does not exclude actual mechani- 
cal rupture, or sloughing of the whole calibre of the 
gut **en masse" passing away with the excreta. This 
accident of perforation would be more common than 
it is if nature did not by prior local lymph deposition 
thicken the peritoneal coat externally, and by glueing 
give the weak tissues the support of contiguous struc- 
tures. 

The building-up process in sequence to an intro- 
duced stimulus is the essence of the change in the 
intestinal glands of Peyer ; at maturity the vitality 
of the diseased material is at an end — the initiating 
force in setting the abnormal process in operation and 
maintaining it has expended itself — it retrogresses, 
and is supposed to be removed into the body by absorp- 
tion in the mild cases, or cast out into the intestine 
by ulceration or as necrotic sloughs in the more severe, 
time being an essential element : the earliest made 
post-mortem observations in enteric fever have shown 
this gland lesion in progress. So far as the textures 
of the body are concerned, enteric fever is in the first 
instance essentially a glandular disease, and the 
lesion in these structures is specific in the intestine* 

^ Indirectly the special character of the intestinal lesion re- 
ceives strong- support from the hospital records of lesions pre- 
sent with paludal and simple continued fevers, and famine results 
in natives of India. Whatever bearing these numerous observa- 
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and probably also in the mesentery, if not in the 
lungs ; on the other hand the other lesions through- 
out the body, although dependent for their existence 
in the individual case on the enteric cause, yet, as far 
as we can elucidate them, are not special to enteric 
fever, but may be conjoined with other disease causes 
and other diseases specific or not. . 

If now we ask what assistance the microscope gives 
to the naked-eye details, we find as follows. — 

That the blood undergoes changes very early in 
the disease is evidenced by the symptoms present, 
even if such changes evade our recognition. In 
some instances, soon after the febrile onset, the 
white corpuscles were numerous, somewhat smaller 
than usual, they were remarkably active throwing out 
numerous amoeba-like projections in all directions, 
and this activity lasted for at least three hours after 
the blood was placed on the slide ; in the liquor san- 

tions have on the prevalence of enteric fever among natives, 
they show most conclusively that this glandular lesion of the 
small intestine is no outcome of the paludal poison, no necessary 
accompaniment of intermittent, remittent, or other fevers com- 
mon in adult natives of India. Occasionally examples are met 
with, and this fact of exceptional occurrence in itself shows how 
distinct and peculiar this lesion is from the lesions of other 
febrile states. And no less pointing in the same direction are 
those cases where the clinical details approximate those of en- 
teric fever, e,g,, occasionally septic poisoning, trichinosis, and 
the " Cornwall " outbreak referred to a parasitic worm by Mr. 
Power, recognized as a Pelodera nematode by Dr. Bastian. Other 
disease entities derived from outside may clinically simulate the 
enteric virus, may cause functional derangements closely re- 
sembling it, but not the less clear is it that they cannot originate 
the peculiar glandular lesion ; for this the enteric cause alone 
avails. 
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guinis were very numerous, minute, but well-defined 
spherical homogeneous masses, as of albumen, but 
showing no movement even when kept for hours. In 
some instances too the red ones (or at least corpus- 
cles not to be distinguished when quiescent from red) 
showed a similar tendency, throwing out projections 
sometimes conical, sometimes flask- shapen, and 
other times very irregular as to contour ; with the 
throwing out of amoeba-like processes the corpuscle 
became thinned out and lighter in hue, and then gene- 
rally a spherical point or points (i to 6) could be dis- 
cerned in the interior very similar to the free masses 
in the liquor sanguinis ; the process thrown out did 
not carry any colouring matter with it. This move- 
ment lasted for at least two hours, the processes pro- 
jecting and retracting ; all corpuscles did not show 
this activity, and this individualized action opposed 
any suggestion of the change being dependent on 
osmotic force or some altered condition of the blood 
after drawing. After this change had gone on some 
time it was very difficult to say which were red and 
which were white corpuscles. With reference to rod 
shaped bacteroid or fungus forms, I cannot say that, 
in spite of numerous examinations both in cases in 
Europe and India, I have observed them as constant- 
ly present, but occasional only. That organic forms 
may be present in the enteric blood during life, not 
met with in health, seems proven ; but how far, or in 
what way, they are connected with the origin or evo- 
lution of the disease is for the future to elucidate.* 

• The bacterium theory is of German origin. In the Blue 
book report of Hygiene, 1871, we read: — "Professors Coze and 
Feltz ^assert that in the blood of septicaemia, typhoid fevers, 
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The naked eye and microscopic features of the blood 
indicate that the function of arterialization is imper- 
fectly carried out, that the red corpuscular formation 
is arrested and the white forms are in excess, that 
numerous globular particles which may be corpuscu- 
lar lymph elements or disease entities (possibly bac- 
terium germs) appear ; that during the later stage of 
the disease the solid constituents decrease, fibrillation 
is imperfect and there is a tendency of the fibrine to 
deposit in the vessels and to break up after deposi- 
tion, the colouring matter escapes into the serum ; a 
decided tendency to retrogressive changes is obser- 
ved which has led in a few instances to gas formation 

and pueperal fever, there is present a linked or chained bacte- 
rium (B. Catenula), and they believe that the growth of these 
bacteria is the efficient cause of these diseases." Later on a 
fungus has been stated to be the cause, but negatived; and 
judging from some of the observations recorded at the Interna- 
tional Medical Congress of 1881, and annotations in professional 
literature and periodicals since, the tendency to link the disease 
with a bacterium form has not decreased. Maragliano's obser- 
vations (Lancet Oct. 28th 1882) of minute organisms analogous 
to micrococci in the blood generally, and rod> shaped ones in the 
blood of the spleen, appear to be the latest; the former however 
are much in accord with my own observations. Many of the en- 
teric data certainly suggest an introduced organic atom evolving 
and developing in the frame. If however a causal connexion be 
established what a field of enquiry is opened up, —the natural 
history of the organism, the influence of surrounding conditions 
to modify it and the induced disease, its exact relation to the 
disease process, its original or present dependence or otherwise 
on the diseased body upon which would turn markedly the pos- 
sibility or otherwise of eradicating enteric fever, the possible ori- 
gin of cases independent of a former case, the possibility of 
modifying or preventing enteric full development by inoculating 
with artificial fluid, and other points hardly less important. 
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in the vessels during lifci and is shown by early putre- 
faction after death : in sum the evidence points to 
the existence of a something opposed to the vital- 
ity of the higher structures in the blood and the 
proper performance of the blood functions, though 
what that something is has hitherto escaped our 
grasp. 

With reference to the lymphatic elements in Peyer's 
glands or glands of mesentery or lung, as far as my 
observations go, the elements present in the diseased 
tissue cannot be differentiated from those normally pre- 
sent except on the point of quantity ; they are closely 
packed together and form a mass far beyond ordinary 
limits, but I think the number is extremely limited (if 
any exist) of those who could say, from microscopic in- 
spection of a slide, the diseased condition of the body 
from which the section was taken, be the cause of the 
enlargement of the gland tissues what it may. When 
the diseased structure is breaking up then granular 
matter, fat particles, fibre debris, possibly pus cor- 
puscles, are added to the disorganized gland elements, 
but I cannot say that I have recognized any outside 
forms in the garb of fungi, or other living organ- 
isms. As regards the other organs, the secretions 
or excreta, there does not appear any possibility of 
our demonstrating by our present aids — ^microscopic 
or chemical — additional exceptional elements above 
those present in health or other diseased states not 
enteric. I believe that **the granular albumenoid 
degeneration of the cells of the whole body " is in- 
variably present in all the tissues in severe cases of 
enteric fever, and goes far to explain the marked de- 
rangements of function in several viscera which are 
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not elucidated by divergent aspects from health re- 
cognizable by the naked-eye ; this however is not a 
minute textural change solely observed in enteric 
fever. 

Such may be stated to be the usual pathological 
sequence of events in enteric fever, but there are di- 
vergencies from it. Relapses are occasional, and the 
fact that these are often more severe than the original 
attack, which is apparently always mild, seems to 
offer an explanation. For a true recrudescence of the 
disease there must be gland elements not originally 
affected ; or not destroyed and susceptible of re-ino- 
culation ; and it is clear that the first influencing of 
the system by the virus has not produced a complete 
immunity against a repetition as usual. The so- 
termed ** walking cases " have been already referred 
to, and so far as the virus evolution is concerned have 
we not analogous cases in those exceptional instances 
of small pox and measles where with well-defined 
eruption we have but slight fever and constitutional 
disturbance ? Again, in the opposite direction there 
are cases (noted by Dr. Budd) in which the indivi- 
dual suffers only from " malaise," and yet is capable 
of transferring the disease to another if the facts be in 
accordance with the statement. Here we get the 
systemic infection but no sequential glandular lesion, 
and an explanation is wanting. . The smallness of the 
dose hardly suffices in view of our knowledge of mild 
cases in the outbreaks all bearing the enteric stamp 
and so recognized. Can the abortive result to the 
person be due to a prior attack, or the absence of 
gland structures from age or prior atrophy — no nidus 
for the virus to germinate in ? It seems that here 
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too we have analogies in the exanthemata. I may be 
wrong in my deduction, but I have seen cases which 
I believe to have been modifications of the same dis- 
ease in individuals exposed one and all to the same 
source — small-pox modified by vaccination, as fol- 
lows: — (i), malaise with marked systemic depres- 
sion and acute lumbar pain ; (2) , these with febrile 
disturbance and an exanthematous eruption ; (3) , the 
same with a papular eruption ; (4) , the same with a 
vesicular eruption ; (5), the same with well-pronounced 
small-pox pustules. In an outbreak of measles I 
observed in individuals, brought in contact with cases, 
examples of malaise, systemic disturbance, and 
peculiar breath smell, but no sequential eruption, and 
these in children and adults who had had the disease 
previously. Assuming that enteric fever can be so 
modified, the fact has an important bearing in tracing 
out causation and transfer of the germ from one to 
another in unrecognized ways ; it is also important 
as showing a transfer of the virus independent of the 
intestinal excreta medium. 

We thus find that the enteric virus may be expressed 
as (a) mere malaise, {b) mild case, (c) moderate, (d) 
severe — degrees of the same disease, all apparently 
capable of transferring it to another. The cause is sup- 
posed to multiply in the intestinal glands, but in the 
malaise case no such development can go on, and 
here it would seem that the original germ must pass 
from the human medium to another unmodified, or if 
germination did ensue after reception it must have 
occurred elsewhere in the body. And in the mild 
cases with supposed absorption of diseased products 
from the intestinal glands into the blood, the disease 
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germs must find their way back again into the excre- 
ta from the blood by some other source than the soli- 
tary glands, or they must pass from the body in some 
other way than the intestinal discharges. Again, en- 
teric fever is a structural disease in the sense that for 
the full development of it the existence of Peyer's 
patches, as a matrix, in a mature state is necessary. 
But the question arises, important pathologically and 
aetiologically, do the solitary glands atrophy equally 
as Peyer's patches, and if they do not (which seems 
so), and the disease be specific in them as in Peyer's 
patches, what influence has the virus on an individual 
whose Peyer's glands are atrophied but whose soli- 
tary glands are mature, he not having previously suf- 
fered from the disease ? It seems to be doubtful as 
to what the correct answer is, but there are a few 
instances recorded of implication of the solitary glands 
alone when the enteric cause was present in the 
community ; and I have myself seen two examples of 
disease which suggested that the cause had followed 
this limited outlet^ when the Peyer outlet was not 
available, these examples being diagnosed as enteric 
during life and abdominal symptoms (even haemor- 
rhage) well marked, yet the post-mortem showing 
atrophy of Peyer's, severe implication of solitary 
glands, with splenic and lung complication. Again, 
can an individual who has suffered once severely suf- 
fer again in a modified form in the solitary glands, 
can an individual who^e glands are not destroyed by 
a former attack repeat the lesion ? 

Let us endeavour to obtain some idea of the mu- 
tual bearing of the pyrexia, and special intestinal 
lesion I to the cause. 
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(i) . Is the pyrexia proportionate to the extent and 
degfree of the intestinal gland lesion, or, in other 
words, can we gauge the internal disease by the ther- 
mometer ? The answer is, I believe, no. In those 
occasional cases in which the individual '^ keeps 
about " with the lesion in progress in his intestine, 
it is apparent that the febrile disturbance must be 
slight if at all. Cases occur in which the fever and 
early systemic disturbance run very high and the 
symptoms point to marked severity of the attack, yet 
about the 14th day (or even before) the abdominal 
symptoms have gone, and it is clear that the usual 
destructive phases in the glands in severe cases 
have not been passed through. Again, cases' oc- 
cur in which the thermpmetric chart is never high 
throughout, but the attack proves fatal about the 
middle of the disease from general exhaustion, and 
the post-mortem reveals very extensive lesions in the 
gut ; such cases appear to be far from uncommon in 
India. It would appear that increase of body heat 
arises with the structural changes set in operation 
by the virus, and that this may be modified (in 
occasional cases never arising or only late in the 
disease) or intensified beyond what is usually present 
as a general manifestation of the internal changes by 
individual peculiarities and probably constitutional 
changes due to climate. The indications are, that 
when the elevation of the body heat commences the 
diseased action in the glands of the intestine has 
advanced sufficiently to become in itself a local cause 
of systemic disturbance, of catarrhal inflammation of 
the surrounding mucous membrane and accompany- 
ing diarrhoea. Apparently in causing the pyrexia of 
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the first week or ten days we have : — {a) the special 
gland lesion in the intestine, (6) the accompanying 
catarrhal inflammation of mucous membrane of gut, 
and possibly lesions in other viscera, and (c) the in- 
dividual constitution already undermined by the 
virus, varying in the degree to which it sympathizes 
through its nervous system in disease processes in 
progress. The pyrexia would appear to be an ex- 
ponent less of the extent and degree of the gland 
lesion than of the impressionability and sympathy of 
the system to the progressing changes. Hence it 
would be a reasonable deduction that the frame 
easily impressed by the local changes would be the 
frame equally ready to disproportionally express out- 
wardly the internal virus, and so the prior malaise 
and the subsequent pyrexia may be found propor- 
tional to each other though not in ratio to the amount 
of virus in the system ; and in practice the cases with 
severity of early symptoms do not necessarily de- 
velop a long and dangerous illness with later compli- 
cations, but not uncommonly abort ; on the other 
hand, some of the worst cases are those in which the 
general early symptoms are mild. Upon the whole, 
it seems that the younger the individual the more 
pronounced will be the pyrexia and general symp- 
toms, and the less the possibility of gauging the gland 
lesion by the temperature chart. High pyrexia is in 
itself a dangerous element, especially in view of the 
granular degeneration of the tissue elements with 
which it is associated, but underlying this fever is the 
glandular lesion, and it is necessary to bear in mind 
that the extent and degree of this more important 
local change may find no corresponding exposition 
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in the record of the thermometer; the connecting 
link is the sympathetic system, but its reactive power 
varies in individuals as to temperamenti age, and 
body status. 

(2). Is the intestinal gland lesion an accurate ex- 
ponent of the virus, or, in other words, can we 
arrange enteric fever cases in ratios of poisoning by 
the extent, amount^ and degree of specific change in 
the agminated glands ? This would seem to be the 
rule, the dose of virus ^own by the degree and ex- 
tent of diseased action from the valve upwards. 
But there are two or three examples I have met with 
in which the brain symptoms in the early period of 
the pyrexia were very pronounced and apparently 
due to severe blood poisoning, yet the pyrexia was 
not unduly or correspondingly high, and after death 
the amount of diseased action (hot its degree which 
was marked) was small, not more than five or six 
patches implicated, and few as compared to other 
more advanced cases with higher pyrexia. To refer 
the fatal result to the high body temperature was un- 
warrantable, but in these instances it seemed either 
that the system was intensely susceptible and so 
succumbed rapidly to a comparatively moderate dose 
of the virus when pyrexia was superadded, or that 
the virus was intense but did not find an outlet and 
exponent in the intestinal lesion. The latter ap- 
peared the more probable, for the reason that in all 
the cases the uppermost Peyer's patches were atro- 
phied, in fact the structural nidus for disease devel- 
opment was limited. It would seem that in enteric 
fever, as in the eruptive fevers generally, the system is 
freed from the virus by the local changes set in 
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operation, be they in the skin, mucous membranes, or 
glands ; in action it expends its force so far as the 
affected individual is concerned ; and hence in the 
present mentioned exceptional cases, the inference 
was that the nidus for the germ to develop in being 
limited in amount, the virus unduly impressed the 
brain centre leading to annihilation of function. 
Such cases would be analogous to indifferently devel- 
oped or suppressed eruptions in the exanthemata, the 
stress falling upon the viscera, especially the nerve 
centres. 

The pathological evidence points to an introduced 
special disease agent, successively unfolding its work- 
ing in consecutive structural changes in the viscera, 
and in definite time periods. 



Its Treatment. 

We have two objects in view — to restore health, 
and prevent danger to others. In the first we have 
to be guided by (i) the nature of the disease and the 
pathological indications of the particular dangers of 
its stages, (2) the condition of the individual (age, con- 
stitution, period of disease) and especial symptoms, 
(3) empirical knowledge of what has been found of 
advantage ; and in the second by what experience and 
pathology teaches of the modes in which the disease 
cause leaves the body, the media through v/hich it 
acts, the conditions of its existence apart from the 
body, and the receptivity of individuals to the cause. 
We may arrange the details under the headings of 
medicinal, dietetic and hygienic treatment. 
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As to the nature of the disease^ the conclusion 
arrived at is that it is due to a specific cause ; but 
whether so or not, there is the fact, apart from all 
theory, that it is made up of stages of sequential 
evolution embracing a definite time period, and that 
it presents different degrees of intensity. During the 
first half we have symptoms referable to the cause in 
the system and the structural phases it originates — pri- 
mary ; during the second half symptoms referable to 
changes in the structural lesions — secondary. Again, 
we have no known antidote, we cannot prevent the 
evolution of the cause or cut short its stages, hence 
we have to guide the individual through the necessary 
disease cycle with the least injury to the system ; and 
we may do much in limiting the range of disease ac- 
tion to that which is essential and the sympathetic 
systemic disturbance. 

Medicinal. — In the early stage attempts have been 
made to curtail the pyrexia, or to moderate the dis- 
ease degree, by quinine in large doses to 3ss. or more 
in the 24 hours. Should there be any malarial ele- 
ment, suspected only or clearly manifested by the 
character of the fever, the importance of reducing this 
to inertness is manifest, and the potency of one or 
two large doses of quinine to effect this is unques- 
tionable. It may be assumed that quinine has no 
influence on the virus, it does not prevent the sequen- 
tial phases, nor does it lessen their degree ; but grant- 
ing this, is this drug useless, has it no influence in 
modifying symptoms ? It appears to have a sedative 
action on the vascular system and brain, and in large 
doses the thermometer not only does not mark so 
high an ascent of the body heat, but the morning re- 
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mission is more marked and prolonged — ^the advance 
from it to the diurnal exacerbation is put back to some 
hour nearer midday or perhaps after. It is not easy 
to explain the difference of opinion in England and 
India on the value of this drug in enteric fever; its use 
is comparatively general in the latter, not to be traced 
wholly to the greater ague element, as its power is 
certainly not limited to such complication. Possibly 
however the depressed vital stamina of Europeans in 
the tropics from the unnatural heat and climatic causes 
(shown in marked weakness of circulation, tendency 
to perspiration and irregularity of thermometric course 
above that common to the disease in Europe), allows 
of the conservative influences of quinine being demon- 
strated to a degree not usual at home. Its action 
in opposing retrogressive metamorphoses and the de- 
velopment of low organic forms — ^bacteria — has been 
shown. Provided no special symptoms intervene, 
and it does not cause stomach derangement, the plan 
of giving some 15 grs. in the 24 hours for successive 
days is decidedly advantageous in the tropics. 

The gland lesion is in progress, and can we modify 
it to the advantage of the patient ? Mercury appears 
capable of so acting, although the rationale of the pro- 
cess is not clear. Disturbance of the biliary function 
in the first days of pyrexia is far from uncommon, 
sometimes associated with stomach irritability to a 
degree which calls for relief ; and so far as my ex- 
perience goes (seen also in other diseases), I know no- 
thing so purely sedative on these viscera under these 
conditions as one or two large doses of calomel (gr. v 
to viij) combined with a little chalk or bicarbonate of 
8oda. Cases appear to be lessened in severity, and 

M 
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the gland lesion more frequently to abort, under its 
continued administration in small doses, though it 
may be objected to as bearing on the drug influence 
that such cases were naturally moderate only. Its 
influence for good is limited to the period of develop- 
ment — ^first ten days of p5rrexia; the younger the indi- 
vidual the more potent its impress, and it is I think 
best given in the form of calomel (gr. j or ij) with ipecac. 
{gr. i) and James's powder (gr. J) two or three times 
in the day. It is contra-indicated in excessive diar- 
rhoea, extra valuable in constipation ; it acts also as 
a sedative on the vascular system and assists the ex- 
cretory organs, and so far is clearly advantageous. 
It requires always to be given carefully, especially 
in the tropics, and not carried to the extent of bringing 
the system under its influence. 

The bowel flux is an important point, three stools 
in twenty-four hours may be regarded as moderate ; 
its main cause lies in the catarrhal inflammation of 
the mucous membrane of the gut. In excess of 
moderate it tends to exhaust the system by draining 
away fluid, salts, and nutritive material ; limitation 
is indicated if the discharges be profuse. So far as 
the bowel flux is concerned, there is a wide diff'erence 
between restricting the formation of it in the intestine 
and preventing the extrusion of it by the natural way. 
It does not follow that because stools are formed they 
must necessarily be ejected, as is shown by the accu- 
mulation seen in post-mortem examinations, or be- 
cause no stools are passed that consequently none 
have been formed. As a rule we have very liquid 
stools very early in the disease, prone to decomposi- 
tion and gaseous evolution ; by retaining these alka- 



ITS TREATMENT. 163 

line offensive stools in the gut we add to the 
abdominal symptoms of flatulence, distension, me- 
teorism ; and considering the condition in which the 
intestine is, undue expansion of its weakened and dis- 
eased coats can hardly be viewed with advantage ; 
besides, we run the chance of lighting up old dysen- 
teric disease in the large intestine by prolonged con- 
tact of such material. If the discharges be formed 
it is far better that they should be early removed ; 
and if we had any drug which, while removing them, 
would also act as a sedative upon the mucous mem- 
brane, its administration would answer two good 
purposes, but apparently we do not possess such a 
medicine. 

The indication is to limit the formation of the 
stools by allaying the catarrhal inflammation^ and 
for this purpose Bismuth stands prominent. It acts 
as a direct sedative on the mucous membrane of 
throat, stomach, and intestines, and in the second place 
only comes the Pulv : Cretae : co : simply or cum Opio ; 
these, combined with a few drops of ol : anethi, seem 
to all but invariably exert a marked beneficial influ- 
ence on all the alimentary canal symptoms during 
the first stage. The administration of acids or as- 
tringents, mineral or vegetable, alone or combined, 
for the bowel flux and abdominal symptoms in the 
early period, appears to be of questionable utility. 
So far as the dilute hydrochloric acid is concerned 
it stands on a better footing, as being better toler- 
ated, more agreeable, and in small doses possibly 
assisting the stomach digestion ; but its influence in 
checking the bowel flux, even in large doses, appears 
small, while its asserted power in curtailing the dis- 

M2 
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ease itself may be dismissed. Stronger mineral as- 
tringents are (as far as my eicperience goes) not well 
toleratedi flatulence is often complained of and abdo- 
minal pain or tension not lessened ; their sedative 
influence seems small, and their action in the dimin- 
ution of the intestinal excreta is one in which the 
other viscera share, and so far any local advantage 
seems considerably neutralized.^ 

It is possible that the intestinal flux may be so 
great as to require arrest at all hazards, and to this 
end potent astringents may be necessary ; but it cer- 
tainly has always seemed to me, that in the majority 
of cases, for moderating the discharges, we have 
means equally efiicacious and less questionable in 
their influence in other ways. Lime water, especially 
conjoined with milk, may be of advantage, and so 
may be the exhibition of small doses of carbolic acid. 
We may, if necessary, fall back upon enemata of 
starch and opium ; and the application to the abdo- 
men extemdly of turpentine, from time to time 
sprinkled on flannel, retained in position by a flannel 
bandage tolerably firmly applied so as to exert uni- 
form pressure and give mechanical support, not only 
is beneficial as a counter-irritant but also as tending 

* Objections against their use in the first half may not apply 
to the last half of the disease ; at first we have to do with a 
cause in process of evolution, and necessarily attended by retro- 
grade metamorphoses of the tissues which add to the systemic 
depression and require to be eliminated, and hence so far as 
medicines tend to curtail the excretory functions of the viscera, 
so far they do harm generally in the first stage, even if they 
should have a local influence and an advantage to one symptom. 
What we gain on one point, we seem to accomplish by a cor. 
responding loss on other points, with a doubtful result to the 
ystem stenerally. 
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to prevent the formation and accumulation of flatus. 
Hence then, so far as the bowel flux in this stage is 
concerned, if moderate in frequency and quantity it 
does not seem advisable to interfere ; but should the 
stools tend to excess, then to use those drugs which 
have a local sedative action, and not to employ as* 
tringents unless circumstances compel us. 

The pyrexia generally is a marked feature, and be 
the rationale of it what it may, waste of tissue and 
vital force accompany it. For its existence body 
material or nerve force must be used up, hence ema- 
ciation and brain exhaustion ; and consequent upon it 
eff'ete products are increased in the system, with a 
corresponding call on the excretory organs for their 
removal as an additional element of danger. Heat 
itself interferes with the functions of some of the vis- 
cera, especially the heart and brain ; it is accom- 
panied by a degenerative process in all the tissues, 
and if extreme the blood solids may separate from the 
fluids. Under every aspect this symptom is one 
which demands careful watching by the thermometer 
always. When pyrexia has once arisen there is no 
suppression of it until the disease has run its course ; 
a quotum of it is due to the local lesions in progress, 
and to prevent this seems beyond our means; we 
may decrease the sum total of body heat by abstract- 
ing part as formed, but the possibility of keeping it 
within any given point of the thermometer may be 
questioned. Provided the pyrexia be moderate I do 
not think that we do much good in attacking it by 
powerful external means ;* we had better attempt to 

^ What constitutes moderation may be debateable ground, 
but in enteric fever anything over 101® F. in the morning, or 
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retain it within this range by internal remedies which 
have a double influence. 

We may have enteric fever fatal with only a mode- 
rate pyrexia throughout, and we may have the tem- 
perature declining from day to day to death ; but if 
the body heat be so great as to form an element of 
danger through blood coagulation, brain oppression 
or exhaustion of the vital power, then to rapidly re- 
duce it becomes of paramount importance. For 
reduction of pyrexia we have internal remedies — dia- 
phoretics generally, cold drinks, quinine, aconite, 
digitalis, salicilate of soda or quinine, alcohol — and ex- 
ternal application of cold — by water generally applied 
(sponging, packing, bath), by ice, douches or through 
evaporation ; in the tropics too we may assist through 
the reduction of the atmospheric heat by punkahs, wet 
tatties, etc. The influence of some of these as com- 
mon fever mixtures, cold drinks and ordinary spong- 
ing, are limited ; quinine has been already noted ; in 

104° during the 24 hours, becomes a decidedly serious matter 
if continued in the tropics. There are however several points 
for consideration, whether the morning remission be marked or 
the high temperature retained throughout the 24 hours, whether 
continued from day to day or accidental only ; the influence of 
heat on the body varies considerably, both in individuals and also 
in respect to the disease itself, prior condition of body, stage 
reached, &c. ; and hence the condition of the patient and pre- 
sence or otherwise of other symptoms do much to influence our 
conclusion. It is hardly necessary to remark that in paroxysmal 
fevers we may have the temperature running up to a point in 
the 24 hours which would all but certainly forbode a fatal re- 
sult in enteric fever ; the continuity of the pyrexia during the 
day and from day to day, varying only within a small range, 
is the serious point, far more so than a high point rapidly at- 
tained and probably as rapidly receded from. 
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aconite in small repeated doses we undoubtedly pos- 
sess a powerful drug, yet its action on the heart is not 
uncommonly that of a depressant and in enteric fever 
the weakness of the organ is a notable feature ; in 
digitalis on the other hand we have a drug which, in 
addition to its anti-thermic properties, by its power 
of moderating and strengthening the action of the 
heart, by its sedative action generally, and by its diur- 
etic effects, is of great value ; it is however less rapid in 
its action than aconite, and is more useful for contin- 
uous treatment than to effect a quick result ; of the 
salicic acid salts my experience is limited, but within 
that limit not favourable ; of alcohol notice will be 
subsequently taken. In the application of cool water 
to the skin we have a mode of reducing the body heat 
capable of modification in way and degree, local or 
general, sudden or gradual, in accordance with the 
object we have in view. Sponging of the body with 
tepid water occasionally repeated is agreeable and 
tends to keep the surface clean and pores of skin open 
even if its influence oil the temperature chart be bare- 
ly, if at all, perceptible ; but if, and especially in 
tropical climates, with the addition of the punkah, we 
bring the temperature of the water down to a point 
which *' feels chilly,'* if we apply it freely and fre- 
quently (say every i or J hour) over the whole sur- 
face, not wiping it off, and cover the patient over 
lightly, we have a mode which, in addition to the 
above advantages, may influence the chart to i or 
2 degrees. With the wet cold sheet and packing 
we may gradually but markedly reduce the surface 
heat and promote action of the skin without much in- 
convenience or exertion to the patient, and its appli- 
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cation is within the scope of an ordinary attendant. 
By immersion in the bath, commencing with the water 
at the body heat and gradually lowering it 20° or 
more, or at a low point at once — say 80° or 70° F. — 
and keeping the body immersed from 5 to 15 minutes 
according to the result, we may abstract heat rapidly 
possibly to 3° or even. a little more, and the renewal 
of the original pyrexial point may be postponed for 
a time. Yet carry out the bath details as carefully as 
we may a certain amount of discomfort, physical and 
mental disturbance, cannot be avoided ; it is difficult 
to prevent the patient attempting to exert himself, and 
the younger the patient is the more the disturbance, 
and these are points worthy of consideration. In the 
means we use we must be guided by the object we 
have in view, the condition of the patient, the disease 
degree and disease stage, remembering that in enteric 
fever the pyrexia is not the sole item fbr our consider- 
ation. With the bath symptoms of prostration may 
rapidly follow or a depressing influence on the heart's 
action; the patient requires to be carefully handled 
in removal to and fro, carefully placed and supported 
in it, the effects registered and bad results warded off; 
it is a process which requires a skilled and trained of- 
ficial and attendants. By the application of cooled 
water in any way a tendency to skin action is given 
and the system generally is soothed, and if we con- 
tinue the process the morning decline in the temper- 
ature chart becomes more marked — an impetus to a 
remittent type is set going. By pouring a stream of 
cold water on the head we may rouse the brain to ac- 
tion when stupor or coma are suggested or in progress, 
and by the continued application of cold to the head 
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by ice, iced water, or "evaporating lotions assisted 
by fan or punkah we may reduce delirium, quiet abnor- 
mal brain function and promote sleep. The pyrexia 
is a symptom that requires to be met in the way most 
advantageous to other symptoms, and it is impossible 
to lay down stringent rules as to the mode ; external 
applications are more efficacious in proportion to the 
mildness of the abdominal symptoms. It is with the 
severe cases that the pyrexial difficulties centre, and 
with these it seems better to commence with internal 
remedies and sponging, and supplement these with 
packing or the bath as circumstances necessitate ; in 
all cases being satisfied, so far as the external appli- 
cations are concerned, with the reduction of the body 
heat within a probably safe range, say ioi° F., and 
especially if we can keep it within that limit through- 
out the 24 hours. Comparatively speaking the pyrexia 
does not often kill, but it may assist the virus thereto, 
and any immoderate degree requires to be com. 
bated. 

The frequency and variability of pulse, indicative 
of weakness of the heart's action, require considera- 
tion and marked attention in the tropics especially. 
The closest approach to perfect quietness of body 
and mind is very desirable, both per se and also on 
account of the influence which the opposite conditions 
have on the circulatory system. By cooling the at- 
mosphere and body surface, soothing the senses, we 
may do something, also by the reduction of other 
symptoms, for all tend to react on the heart and 
brain ; but the most powerful drug that we possess 
for the circulation is I believe digitalis, given in 
doses from lo to 15 minims every three or four 
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hours in conjunction with diaphoretics or quinine. 
In alcohol too we possess a power. 

Headache, delirium, partly due to virus and partly 
to pyrexia, but conjoined always with brain weakness, 
may be partially met by the means we use for the 
reduction of the pyrexia, and the local application of 
cold may assist; but here again digitalis becomes 
useful, and if tremor be marked alcohol may advan- 
tageously be resorted to. Another symptom usually 
accompanying these is the want of sleep, and what 
helps to remove this will generally moderate the 
other nerve symptoms also. This is a point con- 
stantly complained of, it is a feature especially 
marked in the tropics, more particularly if the case 
occur during the hot weather. Towards producing 
sleep and so recuperating the exhausted frame, or at 
least preventing this being added to, we may do 
something by our general measures and lessening 
disturbance on call to stool by reducing the diarrhoea, 
but these rarely suffice' and something more special 
is wanted. In severe cases the brain is already 
markedly oppressed, and opium by itself is contra- 
indicated from its narcotic effects and influence on the 
excretory functions in the first stage ; but these may 
be modified by combination, and in Dover's powder 
we seem to possess such a preparation, which has 
also a good point (apparently from the ipecacuanha 
it contains) in its influence on the mucous mem- 
branes generally. The bromide of potassium ap- 
pears to have no deleterious sequence, nor does 
henbane, which again may be combined with chloral 
with advantage. Even if we cannot obtain sleep 
without some disadvantage accompanying the mode 
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in which we produce it, it is probably less harmful in 
the long run to use some one or other drug, than to 
allow the exhausting effects of '* no rest " to continue 
night after night. What will act in one case or at 
one stage may not act in another ; and if there be 
much tremor or delirium, very often the addition of 
^ss of brandy will produce what the drugs alone will 
not do. 

Hence then, in the first stage of enteric fever we 
have to meet general and local symptoms due to the 
evolution of the cause. The mild and moderate 
cases may be left to themselves therapeutically, so 
long as no marked stress is thrown upon any one 
viscus, or any especial symptoms demand relief; but 
such cases require always careful watching, as the 
external signs cannot always be relied on to express 
the extent and degree of the special internal lesions 
in progress. But in the severe cases we have to se- 
cure (as far as may be) rest of body and mind, re- 
storation of excretory functions generally, modification 
of the glandular evolution, relief of excess of diarrhoea, 
reduction of the pyrexia within safe limits, to allay 
brain symptoms, strengthen and quiet the circulatory 
system, moderate abdominal symptoms. The death 
tendency is through stupor and coma, high tempera- 
ture, or general failure of the vital powers with no 
dominant stress on any one system or viscus ; and 
our attempts must be directed to prevent the onset of 
these conditions, as the possibility of meeting them 
successfully when pronounced, is but small in Euro- 
peans in the tropics. 

In the second stage we have to concern ourselves 
all but wholly with severe cases, and with retrogres- 
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sive and destructive phases in the gland textures of 
the small gut. 

The diarrhoea probably continues, but the con- 
ditions with which it is locally associated are differ- 
ent — ^with casting off necrotic gland elements ending 
in large ulcerated patches, with intestinal coats 
weakened especially at the excavated spots, with con- 
gestion of the mucous membrane often intense and 
widespread. At this stage too the sedative action 
of bismuth may be of advantage, but now (and espe- 
cially if the stools be copious or frequent) the value 
of the mineral acids is undoubted. The sulphuric 
acid is especially useful, and often combines well 
with the dilute nitric acid and opium. And here the 
use of enemas is often conspicuous, starch and opium 
combined if necessary with tannic or gallic acid ; 
by these we leave the stomach free for nutritive ab- 
sorption. The external use of turpentine seems 
quite as beneficial in this stage also, especially if 
there be much tympanitic distension of the abdomen 
and pain ; firm uniform support in the shape of a 
flannel bandage can hardly be otherwise than of 
advantage to the weakened intestines. 

Great tissue waste, possibly due to more or less 
septic element in the blood, is going on, and quinine 
in moderate doses, with acids, is probably the best 
and most powerful drug we possess ; it and opium 
are our sheet-anchors in the ** typhoid state." 

The profuse exhausting perspirations not uncom- 
monly require controlling; they appear to be an 
index of the cerebral and circulatory weakness in this 
stage, to increase with septic indications, and to be 
assisted often by the tropical heat. Coolness of 
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atmosphere, drying and wiping of surface, quinine, 
acids, especially the acid : sulphuric aromat : in com- 
bination with small doses of liq: opii sed:, suggest 
themselves. In the pyrexia of this stage there is a 
greater tendency to remission than in the first half of 
the disease with gland lesion advance, and this may 
be augmented by drugs and means already stated. 
The causes of abnormal body heat now seem to be, — 
retrogressive changes in the gut with associated vas- 
cularity, effete products in the blood, and complica- 
tions. The exhibition of alcohol now more clearly 
suggests itself for the pyrexia, perspirations and 
prostration. 

We may meet the pulmonary complication by 
counter-irritants, it may be necessary to give medi- 
cines specially bearing on it, but if it be moderate 
only it seems more advantageous to pursue a general 
plan leaving the local lesion to outward means ; we 
may endeavour to prevent congestion by movement 
of the patient's body from one side to the other and 
so oppose blood stasis from dependent position. 

We may now use opium for obtaining sleep to a 
degree not safe in the first stage, and by the exhibi- 
tion of it may assist the diarrhoea and other symp- 
toms. 

Swelling of the abdomen, from gaseous distension 
of the intestines, becomes a point not only of discom- 
fort but sometimes of danger from the upward pres- 
sure on the enfeebled heart ; and not only so, but 
considering the weakness of the intestinal coats and 
the presence of ulcers with structurally and physio- 
logically weak bases, stretching cannot but be de- 
leterious. We may limit this gas formation by 
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decreasing the discharge from which it originates 
by astringents, by the administration of charcoal by 
the mouth, and what has seemed to me of advantage 
the giving of turpentine in doses of m : v to x on sugar, 
and the use of enemas containing assafoetida and 
opium may help ; but when accumulated to a serious 
extent the gas must be allowed to escape by the care- 
ful introduction of a long tube. If it be connected 
with much faecal accumulation the removal of the 
excreta by a bland or turpentine enema is indicated. 

Haemorrhage from the bowel, in connexion with 
separation of slough (be the degree of it what it may), 
is always an anxious symptom, especially if accom- 
panied by reduction of temperature and indications of 
collapse, even should the amount actually passed be 
small ; and the arrest of it or its limitation is what 
we have to aim at. Its source is generally the ex- 
posed vessel of an excavating patch, though it is 
quite possible that in a less degree it may be derived 
from an intensely congested mucous membrane. It 
is not easy to understand how styptic medicines can 
operate in these cases except in very large doses. 
Yet in view of the danger, acetate of lead, gallic acid, 
turpentine, may be administered by mouth or by 
enema, and ergotine may be injected subcutaneously ; 
ice too by the mouth may be used and uniform pres- 
sure exerted over abdomen. The most valuable drug 
however is unquestionably opium, given with a view 
of arresting peristaltic action, by the mouth or as an 
enema. 

Among the other accidental complications are ; (i) 
collapse with separation of large sloughs including a 
portion of the intestine beyond the diseased patch, 
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and close to the valve ; and (2) peritonitis without 
or with perforation. In these the indications are the 
same ; to stop the movements of the intestines so as 
to secure local rest, prevent escape of gut con- 
tents, and allow of adhesions to neighbouring parts, 
and here again opium is the mainstay ; we must 
limit the intestinal contents, give nutriment in a 
small bulk, and apply such external applications as 
turpentine, from time to time, with outward mechani- 
cal support by a bandage, if it can be borne. Peri- 
tonitis of a conservative tendency, thickening the 
base of the ulcer or adhering it for support to neigh- 
bouring tissues, is probably more common than is 
usually supposed ; but in its dangerous aspect it may 
arise from escape of faecal material into the serous 
cavity, mesenteric gland suppuration, splenic rupture 
or abscess. In all the accidental complications, of 
such fatal import, we may endeavour to reduce the 
chances of their occurrence by opposing those condi- 
tions which may assist in their production ; great 
care in the quality and quantity of the food, care 
against abdominal muscular exertions, the reduction 
of the amount of the intestinal discharges and with 
these the lessening of the peristaltic action, the re- 
duction of distension from inside by gas, and attempt- 
ing to limit the destructive process in the gut, stand 
forward as important precautionary points. 

Should pronounced symptoms of septic poisoning 
set in with marked delirium or tendency to coma, 
with gas formation in the blood or urinary suppres- 
sion, I do not know that there are any special points 
to pursue apart from what suggest themselves in other 
diseases and beyond what has been already stated. 
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In the later period it is important to guard against 
the formation of bed-sores, and here great cleanli- 
ness, smoothness and elasticity of the bed, frequent 
changing of position, taking off pressure over bony 
prominences by surrounding pads, washing of the 
skin locally by lotions of diluted alcohol, alum or cor- 
rosive sublimate, support by plasters on leather, are 
important. Prevention is the great desideratum, for 
if a bed sore be formed the ensuing exhaustion is 
great, and chances of blood poisoning increased ; 
moreover with such a condition the probabilities are 
increased of subsequent lung destruction, tubercular 
infection of system, and lardaceous changes in the 
viscera. 

We have particularly to bear in mind, that in the last 
half conservation of the vital force is all important ; 
we have to guard against exhaustion, septic poisoning 
as illustrated through the " typhoid state," coma and 
uraemia, and against accidental complications of hae- 
morrhage, peritonitis and collapse ; in the tropics we 
have also to contend against the prior depressed 
vitality from climate and heat, and against the de- 
pressing effects of heat at the time should the case 
occur during the hot season. 

With convalescence we have to meet a body mark- 
edly emaciated, debilitated, and anaemic ; a brain 
weakened functionally and requiring a long period to 
regain its normal tone, a heart enfeebled in action, 
easily excited and depressed, a spleen not uncom- 
monly enlarged especially in tropical countries and 
an oft cause of prolonged blood poverty, an intes- 
tine structurally and functionally deteriorated with 
marked local structural weakness. For these a 
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period of rest from work (may be for months), is 
essential, removal from the climate if it be debilita- 
ting (and a sea voyage seems very advantageous), 
great care in food, great care in not overtaxing any 
viscus in the means we employ with a view to health 
restoration ; and among medicines, blood and nerve 
tonics, iron and the phosphates, suggest themselves, 
and careful attention, but not over stimulation, if 
torpid, of the bowels is a marked point. By care 
during this period, and especially by removal from 
the plains in the hot weather in the tropics, and 
bracing up the frame, we may hope to ward off the 
sequelae which occasionally follow at different subse- 
quent periods. There is one, blood coagulation in 
the veins with cedema, which may occur with con- 
valescence ; but for this active treatment is rarely 
required, gentle friction, stimulation, and mechanical 
support, with attention to position of part in relation 
to circulation, usually suffice ; as regards the others 
they have to be met as they arise. 

Dietetic. — During the first period of the disease 
there is an instinctive antipathy to food as solid or 
even as thickened fluid, as much as a natural craving 
for water, the colder the better, to assuage the thirst 
and replace the fluids used up by the abnormal heat. 
Nutriment in a usable shape is required to meet the 
tissue waste and to maintain the vitality of the body 
through and beyond the period ordinarily occupied by 
the disease in its sequential evolutionary phases. 
Digestion speaking generally, taste and smell, for a 
large part of this disease, are very limited indeed. We 
may give nitrogenous solutions in the shape of beef- 
tea, broths, meat juices, milk ; the former salted, and 
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the li^tter diluted with water, will probably pass into 
the system and be there utilized ; and these with 
water iced or cooled, aerated drinks, lime juice as 
lemonade, or acidulated drinks (e.g. wtry diluted hy- 
drochloric acid which may assist the stomach diges- 
tion of meat elements), seem to meet all the 
requirements of mild, moderate, and many severe 
cases. Good nursing is all important, and the ad- 
ministration of proper nutriment, properly prepared, 
in small quantity at frequent but regular intervals of 
time, is one of the chief essentials. As regards quan- 
tity, I doubt if an ordinary adult will dispose of more 
than the soluble material extracted from 1^ lbs. of 
good lean beef or meat, and i|^ or 2 pints of milk, in 
the 24 hours ; and even to such an amount as this, 
how often it is in excess of the natural inclination. 
A complaint is not uncommonly made that the beef- 
tea increases the bowel flux, but it has seemed to me 
that frequently it is the largeness of the amount given 
at one time, and not the nutriment itself which is at 
fault ; the excess passing quickly from the stomach 
into the intestines, and as rapidly almost passed 
through and ejected as stools. A minor but impor- 
tant point is the cleansing and moistening of the 
mouth before giving nutriment, and to this end a 
weak solution of carbolic acid or chlorate of potash is 
here advantageous. As the case advances eggs may 
be added to the milk, and later on farinaceous sub- 
stances as arrowroot, corn flour, or thoroughly sof- 
tened and beaten up bread. We have especially to 
guard against irritating or indigestible materials, any- 
thing which will lead to gaseous formation ; and 
caution is required in the addition of starchy and 
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vegetable flours. The stools will often indicate how 
far digestion of such is really effected, and if they 
show the presence of the material in them we may be 
certain that in giving them we are answering no 
good end ; better refrain than run the risk af gaseous 
distension or rendering the stools bulky. And even 
when convalescence has set in, there is still the neces- 
sity of continued caution ; the mucous membrane of 
the small intestines has been for a long period under 
disease action, the lymphatics have been especially 
implicated, the coats generally have been weakened, 
and large parts are defective in stability ; hence 
the necessity for a food supply nutritive but easily 
absorbed, free from all hard substances, not leaving 
much residue, and not taken in large quantities at a 
time. A gradual ''feeling of the way" is essential, 
and it seems well to let all nutriment for the major 
part of the illness be of an animal kind. 

And here it is necessary to introduce the question 
of alcohol in its double capacity as a drug and as a 
food, and practically in the severe cases as mild and 
moderate ones do quite well withoift it. Many of the 
individuals we have to deal with have been in the 
habit of taking alcohol (some freely) in one or other 
shape, so that it has not acted as a prophylactic, nor 
is there any evidence to show that it has lessened the 
impress of the cause on the system ; while there is 
strong reason to conclude that if it has been freely 
taken, it assists the disease cause in its tendency to 
deterioration and death. Prior use of it to anything 
beyond decided moderation deadens its stimulating 
properties, and so the anticipated results from it 
under disease may be considerably modified by prior 
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habits. The most potent results during disease will 
follow prior abstinence. Enteric fever is markedly 
asthenic, with much tissue metamorphosis and im- 
paired function of brain and heart ; alcohol is pri- 
marily a stimulant of these organs, reduction of 
frequency and increased force of the pulse, sleep, 
diminution of delirium and pyrexia, may ensue on its 
use ; it is conservative so far as tissue change goes ; 
but it is usually followed by a corresponding depres- 
sion of function of the organs generally, and so it is 
double edged. Viewing it as a food it has the ad- 
vantage of easy and rapid passage into the system 
with no deposit, but it cannot wholly take the 
place of other nourishment ; and is it even partially 
a good way of introducing sustenance in enteric 
fever ? Again as regards the stage of the disease, is 
its property of opposing changes constructive or 
destructive, of reducing excreta, advantageous in a 
disease cause pursuing a necessary evolution and 
attended by both phases in sequence, and in which 
a reduction of the excreta is usually associated with 
increase of impress of cause on the system ? and 
what is its probable influence locally on the glandu- 
lar Peyer's growth, on the inflamed mucous mem- 
brane, on the sloughing mass or healing ulcer, pro- 
vided it accumulate in the blood or provided it pass 
rapidly on into the intestines with other nutriment 
administered at the same time and so become directly 
applied to the diseased structures, for if drugs have 
a local influence why not it also ? 

I think that we may dispose of the food question by 
saying that we have at our command more natural 
nutriment as easily introduced, as useful, and with- 
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out ulterior bad results ; but its medicinal properties 
(and surely in disease this aspect is paramount) 
are not so easily disposed of. We have drugs capa- 
ble of producing most of the advantageous proper- 
ties of alcohol in enteric fever without any of its bad 
influence ; yet it may be said that in none of them 
do we possess such a combination of qualities, in so 
agreeable a form, so constantly at hand and so easily 
administered, and opinions of weighty observers are 
widely divergent as to its actual or asserted value in 
practice. If however it be given it seems well to use 
Brandy, in as pure a form as possible and in known 
potency. It is not easy to perceive any advantage to 
be gained in administering it continuously in the 
first stage in the majority of cases, yet should the 
nervous tremor be marked and the delirium active, 
should the brain show signs of failure of function, 
should the heart's action be frequent and weak — the 
pulse beats running into each other, the timely exhi- 
bition of an occasional dose of alcohol in combina- 
tion with some other drug or with fluid food may 
avert worse results ; nay, good may follow. In the 
last half of the disease when retrogressive changes 
are very marked, the vital powers low, and conserva- 
tion of force very necessary, the continued use of al- 
cohol has more to commend it than in the first half. 
It is impossible to lay down any strict rule ; the stage 
of the disease, the especial tendency, the age, consti- 
tution, condition, and previous habits, the particular 
object, all have to be considered ; but certainly the 
evidence tends to the" view that the cases of enteric 
fever to be benefited by continuous exhibition of alco- 
hol are limited in number. The condition in which it 
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especially suggests itself is the typhoid state ; then 6 
or 8 ozs. of alcohol, freely diluted, given with drugs 
or with liquid nourishment, and continued from day 
to day, may be valuable. Personally speaking it 
appears better to employ nutriment and medicines 
for continuous use, and to keep alcohol in re- 
serve for exceptional cases and exceptional states, — 
when there is a tendency of the vital powers to 
run low, or to produce a particular result, or to 
make a sudden call on the brain or heart, or to 
conserve the body against septic influences and 
rapid disintegrative processes ; and on these points 
to be guided not by any particular dose but by the 
results we effect, and to give it in accordance with 
the object we have in view, concentrated or di- 
luted, with medicines or food, as we desire a rapid 
sudden action or a more prolonged influence, and al- 
ways in the form of good Brandy, refraining as soon 
as the object is attained. 

Hygienic. — This heading resolves itself into sur- 
rounding the patient with good sanitation and preven- 
tion of the transfer of the disease. The former includes 
abundance of breathing space, ventilation, cleanliness 
of the body surface and room, frequent changing of 
bed-clothes, early removal of all excretions, removal 
of obstacles to air movements, placing of bed away 
from wall and corners, removal of carpets and absor- 
bent materials, use of disinfectants, punkahs and fans 
for atmospheric circulation in hot climates, limitation 
of attendants in room to those that are essential, 
placing of bed pan or receptacle outside until wanted. 

Among the measures to be adopted for preventing 
others contracting it (and the possibility of such is 
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acknowledged) comes the question in hospitals of 
segregation, and the answer depends much upon the 
size and nature of the wards at our disposal and the 
facilities for carrying out what is required for the en- 
teric patient without disadvantage to others. Not 
only is it necessary to consider the bearing of enteric 
disease on other patients but the influence of other 
patients on the enteric case. If we are in a warm or 
tropical climate with no necessity for door and window 
closure, if our wards be large and airy allowing a 
current of fresh air on both sides of the bed at will, 
and good distance between beds, then the chance of 
communicability may be set aside ; but can these be 
further supplemented by reduction of light and the 
peace and quietness that the enteric case requires, 
will the presence of other patients not oppose these 
points ? on the other hand will not the enteric deli- 
rium disturb others, and may not the free atmospheric 
movements possibly operate to their disadvantage ? 
If these points can be decided in a satisfactory man- 
ner there seems no especial reason for segregation,^ 
but if there be any doubt at all, better to act on the 
doubt and isolate the cases. The necessity of having 
thoroughly competent trustworthy nurses, day and 
night, is apparent where so much of the result de- 
pends on the nursing and carrying out instructions, 
and these may be selected from the ages beyond the 
susceptible period of life, or among those who have 
already suffered. By thorough cleanliness, the use of 
non-absorbent often changed clothes, and care in the 
disposal of these, we may prevent the nurse acting as 
a medium of transfer. But we must go back beyond 
the period when the case is recognized. To separate 
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the clothes previously worn, disinfect them, expose 
them to a high dry heat if possible for germ destruc- 
tion or at least to free atmospheric movements, to 
wash them, disinfect the room unoccupied for a time, 
to disinfect the latrine shutting it off from use for a 
time if possible, these are points which suggest 
themselves, nor can they be regarded as superfluous. 
And in the washing of the clothes (equally applicable 
to those used and soiled during the case) it is well that 
they should be previously steeped in a disinfecting 
solution, washed apart and with plenty of water, well 
soaped and cleansed, and either boiled or exposed to 
heat and air before being put away ; the fouled water 
certainly should not be passed into drains or cesspits, 
or poured broadcast irrespective of soakage or near 
wells, or allowed to be subsequently used, better to 
spread it over ground at a distance and in connexion 
with growing crops or bury it. The cases among the 
women and children should not be treated in barrack 
quarters, with the absence of proper supervision over 
the stools, etc. ; these are opportunities for disease 
transferrence probably overlooked. To remove them 
to a female hospital or ward for strict sanitation, to 
carry out the measures above detailed in their quar- 
ters, are as essential in the one case as the other. But 
unfortunately our power over the stools passed in 
barracks before the case comes under our charge is 
very small, if any at all ; so too in the mild cases, the 
early period at least of women and children cases, 
and the products of post-mortem examinations ; in un- 
recognized cases absolutely nil ; and these are un- 
doubtedly flaws in our sanitary armour view it as we 
will. 

As regards the receptacles [of the stools we may 
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keep them for the case itself, expose them well to the 
air when not wanted, thoroughly clean and disinfect 
them each time, place a disinfectant at the bottom 
before use ; we may cover the stool as soon as passed 
with more disinfectants and dry earth, remove it at 
once and dispose of it without delay, not mixing it 
with other stools but burying it if possible ; perhaps 
the best disinfectants we can use are the chloride of 
zinc and^carbolic acid. That by the means commonly 
adopted we temporarily disinfect the dejecta, and as 
a rule prevent infection to the individuals employed 
in the case, cannot be questioned ; but can we say 
that we have rendered them harmless in the future, and 
ki a state to be passed into a latrine, sewer, or filth 
cart, with consequent commingling with other ordure 
and discharge in river or sea, or use as manure, for 
this after all is the point ? We know that the stools 
are infectious, that a small quantity suffices to infect 
many, that each case produces probably from i to 2 
pints at least in the 24 hours and for several continu- 
ous days ; to destroy the contained cause the mate- 
rial we use must be very potent, caustic and thoroughly 
devitalizing in its effects, and in proportion to the 
stools ; by thoroughly saturating the dejecta we pos- 
sibly can do it, but to the extent and way we usually 
apply agents I must admit that I am highly sceptical 
as to the result. And if we do not destroy the disease 
cause it is evident that we run the risk of continuing 
the disease on from one generation to another, from 
one corps to a succeeding corps in a station, in spite 
of all our sanitary measures and good systems of 
conservancy. We see enteric fever continued on 
from year to year in the civil communities, and the 
same disease forms an important item in the yearly 
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mortality of most stations among the military seg- 
ment at home and abroad ; do not these facts indi- 
cate a neglect, or something very defective in the 
system or the working of details to oppose transfer- 
rence of the disease stated by the highest sanitary 
authority (Parkes) to be *' easily preventible " ? and 
in the face of these facts it is well to consider the 
subject afresh in order to elucidate the existent flaw 
on the assumption that our view as to source of dis- 
ease cause is correct. 

Heat applied to a boiling point is the only certain 
way to ensure germ destruction ; and considering the 
importance of eradicating this formidable disease, the 
question arises why cannot this agent be also applied 
to the excreta as to the clothes? why should the 
means found undeniably potent to render other media 
harmless be brought to bear on the fountain head and 
main source of the cause supply ? What is there to 
prevent temporary disinfection of the stools by the 
ordinary way, and once in the 24 hours the applica- 
tion of heat to a boiling point, an earthen or metal 
pot being used ? The subject is one only of details, 
and where we have individuals collected in hospitals 
much difficulty in carrying it out ought not to be ex- 
perienced. Take for example England with all its 
advance in civilization and acquired knowledge, and 
we read of 20,000 dying annually and 140,000 inca- 
pacitated by illness from this disease as the practical 
outcome of the means used for extirpating it ; and 
much as is done in the military community at home 
and abroad, in a degree I believe generally wanting 
in civil life, there yet remains much before we can 
truly say that we have cut off all possibility of lineal 
cent of enteric fever in our stations. 
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LaU Examiner of the Pharmaceutical Society, and Teacher of Pharmacy and Demonstrator 

of Materia Medica at University College. 

THE EXTRA PHABMACOI^GESLA. OF UNOFFICIAL 

DRUGS and Chemical and Pharmaceutical Preparations, with References 
to their Use abstracted from the Medical Journals by W. Wynn 
Westcott, M.B. Lond., Deputy Coroner for Central Middlesex. 
Med. 24mo, [^Nearly ready, 

J. F. MEIGS, M.D. 
Consulting Physician to the Children's Hospital, Philadelphia. 

W. PEPPER, M.D. 
Lecturer on Clinical Medicine in the University of Pennsylvania. 

A PBACTICAL TBEATISE ON THE DISEASES OF 

CHILDREN. Seventh Edition, revised and enlarged, roy. 8vo, 28s. 



DR. MORITZ MEYER. 

Royal Counsellor of Health, &c. 

ELECTEICITY IN ITS EELATION TO PRACTICAL 

MEDICINE. Translated from the Third German Edition, with notes 
and additions by William A. Hammond, M.D. With Illustrations, 
large Svo, iSs. 

^A/'m. JULIUS MICKLE, m.d., m.r.c.p. lond. 

Member of the Medico-Psychological Association of Great Britain and Ireland ; Member of 
the Clinical Society, London ; Medical Superintendent, Grove Hall Asylum, London. 

GENEBAL PARALYSIS OF THE INSANE. Svo, los. 



E. A. MORSHEAD, m.r.c.s., l.r.c.p. 

Assistant to the Professor of Medicine in University College, London. 

TABLES OP THE PHYSIOLOGICAL ACTION OP 

DRUGS. Fcap. Svo, is. 
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A. STANFORD MORTON, m.b., f.r.c.s. ed. 

Senior Assistant Surgeon^ Royal South London Ophthalmic Hospital. 

BEFBACTION OF THE EYE : Its Diagnosis, and the 

Correction of its Errors, with Chapter on Keratoscopy. Second edit., 
small 8vo, 25. 6d. 



WILLIAM MURRELL, m.d., m.r.c.p., m.rx.s. 

Lecturer on Materia Medica and Therapeutics at Westminster Hospital ; Senior Assistant 

Physician^ Royal Hospital for Diseases of the Chest. 

I. 

WHAT TO DO IN CASES OF POISONING. Third 
Edition, revised and enlarged, demy 32mo, 2S. 6d. {^Now ready, 

II. 

NITBO-GLYCEBINE AS A BEMEDY FOB ANGINA 

PECTORIS. Crown 8vo, 3s. 6d. 



WILLIAM NE'SA^MAN, m.d. lond., f.r.c.s. 

Surgeon to the Stamford Infirmary. 

SUBGICAL CASES: Mainly from the Wards of the 

Stamford, Rutland, and General Infirmary, 8vo, paper boards, 48. 6d. 



DR. FELIX von NIEMEYER. 

Late Professor of Pathology and Therapeutics; Director of the Medical Clinic of the 

University of Tubingen. 

A TEXT-BOOK OF PBACTICAL MEDICINE, WITH 

PARTICULAR REFERENCE TO PHYSIOLOGY AND PATHO- 
LOGICAL ANATOMY. Translated from the Eighth German Edition, 
by special permission of the Author, by George H. Humphrey, M.D., 
' and Charles E. Hackley, M.D., Revised Edition, 2 vols., large Svo, 36s. 



C. F. OLDHAM, m.r.c.s., l.r.c.p. 
Surgeon H.M. Indian Forces ; late in Medical charge of the Dalhousie Sanitariam, 

WHAT IS MALABIA P and why is it most intense in 

hot climates ? An explanation of the Nature and Cause of the so- 
called Marsh Poison, with the Principles to be observed for the Preser- 
vation of Health in Tropical Climates and Malarious Districts. Demy 
Svo, 7s. 6d. 



G. OLIVER, M.D., M.R.C.P. 

THE HABBOGATE WATEBS: Data Chemical and Therapeu- 
tical, with notes on the Climate of Harrogate. Addressed to the 
Medical Profession. Crown Svo, with Map of the Wells, 35. 6d, 
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JOHN S. PARRY, m.d. 

Obstetrician to the Philadelphia HospiUd, Vice-Presideut of the Obstetrical and Pathologi- 
cal Societies of Philadelphiat &c. 

EXTBA-UTEBINE PREGNANCY ; Its Causes, Species, 

Pathological Anatomy, Clinical History, Diagnosis, Prognosis and 
Treatment. 8vo, 8s. 



E. RANDOLPH PEASLEE, m.d., ll.d. 

Late Professor of Gynacology in the Medical Department of Dartmouth College ; President 

of the New York Academy of Medicine^ &c.t &c. 

OVABIAN TUMOUBS : Their Pathology, Diagnosis, and 

Treatment, especially by Ovariotomy. Illustrations, roy. 8vo, i6s. 



G. V. POORE, M.D., F.R.C.P. 

Professor of Medical Jurisprudence, University College; Assistant Physician and Physician 
in charge of the Throat Department of University College Hospital. 

LECTURES ON THE PHYSICAL EXAMINATION OF 

THE MOUTH AND THROAT. With an Appendix of Cases. 8vo, 
38. 6d. 



R. DOUGLAS POWELL, m.d., f.r.c.p. lond. 

Physician to the Hospital for Consumption and Diseases of the Chest at Brompton, 
Assistant Physician to the Middlesex Hospital. 

ON CONSUMPTION AND ON CERTAIN DISEASES 

OF THE LUNGS AND PLEURA. Being a Second Edition 
revised and extended of ** The Varieties of Pulmonary Consumption.'* 
Illustrated by woodcuts and a coloured plate, 8vo, gs. 



AMBROSE L. RANNEY, a.m.,*m.d. 
Adjunct Professor of Anatomy in the University of New York^ etc, 

THE APPLIED ANATOMY OP THE NERVOUS SYS- 

TEM, being a study of this portion of the Human Body from a stand- 
point of its general interest and practical utility, designed for use as 
a Text-book and a Work of Reference. With 179 Illustrations, 8vo, 
208. [jfust published. 



RALPH RICHARDSON, m.a., m.d. 

Fellow of the College of Physicians^ Edinburgh. 

ON THE NATURE OF LIFE : An Introductory Chap- 
ter to Pathology. Second Edition, revised and enlarged. Fcap. 4to 
los. 6d. 



W. RICHARDSON, m.a., m.d., m.r.c.p. 
REMARKS ON DIABETES, ESPECIALLY IN REFER- 
ENCE TO TREATMENT. Demy 8vo, 4s. 6d. 
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SYDNEY RINGER, m.d. 

Prof essor of the Principles and Practice of Medicine in University College; Physician /o, 
and Professor of Clinical Medicine in^ University College Hospital, 

A HANDBOOK OF THEBAFEUTICS : Tenth Edition, 

8vo, 15s. [7» the Press, 

ON THE TEMPEEATUBE OP THE BODY AS 

A MEANS OF DIAGNOSIS AND PROGNOSIS IN PHTHISIS 
Second Edition, small 8vo, 2S. 6d. 



FREDERICK T. ROBERTS, m.d., b.sc, f.r.c.p. 

Examiner in Medicine at the Royal College of Surgeons ; Professor of Therapeutics in 
University College ; Physician to University College Hospital ; Physician to 
Brompton Consumption Hospital, &c. 

A HANDBOOK OP THE THEOBY AND PBACTICE 

OF MEDICINE. Fifth edition, with Illustrations, in one volume, 
large 8vo, 21s. 

%* The whole work has been subjected to a thorough revision by the author, 
many chapters having been entirely re-written and much new matter added, 
several new illustrations have also been prepared for this edition. 



D. B. St. JOHN ROOSA, m.a., m.d. 

Professor of Diseases of the Eye and Ear in the University of the City of New York ; Surgeon 
to the Manhattan Eye and Ear Hospital ; Consulting Surgeon to the Brooklyn Eye 

and Ear Hospital, &c., &c. 

A PBACTICAL TBEATISE ON THE DISEASES OP 

THE EAR, including the Anatomy of the Organ. Fourth Edition, 
Illustrated by wood engravings and chromo-lithographs, large Svo, 22s. 



J, BURDON SANDERSON, m.d., ll.d., f.r.s. 

Jodrell Professor of Physiology in University College^ London. 

TTNIVEESITY COLLEGE COUBSE OP PBACTICAL 

EXERCISES IN PHYSIOLOGY. With the co-operation of F. J. M. 
Page, B.Sc, F.C.S. ; W. North, B.A., F.C.S., and Aug. Waller, M.D. 
Demy Svo, 3 s. 6d. 



ALDER SMITH, m.b. lond., f.r.c.s. 
Resident Medical Officer, ChrisVs Hospital, London. 

BINGWOBM : Its Diagnosis and Treatment. 

Second Edition, rewritten and enlarged. With Illustrations, fcap. Svo, 
4s. 6d. 

J. LEWIS SMITH, m.d. 

Physician to the New York Infants* Hospital ; Clinical Lecturer on Diseases of Children 

in Bellevue Hospital Medical College. 

A TBEATISE ON THE DISEASES OP INPANCY 
AND CHILDHOOD. Fifth Edition, with Illustrations, large Svo, 21s. 
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JAMES STARTIN, m.b., m.r.c.s. 

5tfr^«Mi tmd Joint Lteturtr to St. John's HospitaXfor Diseases of the Skin. 

IiSCTUBES ON THE PABASITIG DISEASES OF 

THE SKIN. VEGETOID AND ANIMAL. With Illustrations, 
Crown 8vo, 38. 6d. 



LE^VIS A. STIMSON, b.a., m.d. 

Sitrgeonto the Presbyterian Hospital ; Professor of Pathological Anatomy in the Medical 

Faculty of the University of the City of New York. 

A MANUAL OF OPEBATIVE SUBGEBY. With three 
hundred and thirty-two Illustrations. Post 8vo, los. 6d. 



HUGH OWEN THOMAS, m.r.cs. 

I. 

DISEASES OF THE HIP, E^STEE, AND ANKLE 
JOINTS, with their Deformities, treated by a new and efificient method. 
With an Introduction by Rushton Parker, F.R.C.S., Lecturer on Sur- 
gery at the School of Medicine, Liverpool. Third Edition, 8vo, 25s. 

HUGH OWEN THOMAS, m.r.c.s. 

AND 

RUSHTON PARKER, f.r.c.s. 
Lecturer on Surgery at the Liverpool Royal Infirmary. 

THE TBEATMENT OF INTESTINAL DISEASES 

AND OBSTRUCTIONS. Third Edition, with Lithographic Plates. 
8vo, Z08. 



J. ASHBURTON THOMPSON, m.r.c.s. 

Late Surgeon at King's Cross to the Great Northern Railway Company. 

FREE PHOSFHOBUS IN MEDICINE WITH SPE- 

CIAL REFERENCE TO ITS USE IN NEURALGIA. A contribution 
to Materia Medica and Therapeutics. An account of the History, Phar- 
maceutical Preparations, Dose, Internal Administration, and Therapeu- 
tic uses of Phosphorus ; with a Complete Bibliography of this subject, 
referring to nearly 200 works upon it. Demy 8vo, 78. 6d. 



J. C. THOROWGOOD, m.d. 

Assistant Physician to the City of London Hospital for Diseases of the Chest, 

THE CLIMATIC TBEATMENT OF CONSUMPTION 

AND CHRONIC LUNG DISEASES. Third Edition, post 8vo, 3s 6d. 
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LAURENCE TURNBULL, m.d., ph.g. 
Aural Surgeon to Jiffgr&on Medical College Hospital^ S-c, &c. 

ABTIFICIAL ANiBSTHESIA : A Manual of Ansdsthetie 

Agents, and their Employment in the Treatment of Disease. Second 
Edition, with Illustrations, crown 8vo, 6s. 



^N, H. VAN BUREN, m.d., ll.d. 

Professor of Surgery in the Bellevue Hospital Medical College, 

DISEASES OP THE EECTUM : And the Surgery of 

the Lower Bowel. Second Edition, with Illustrations, 8vo, 14s. 

lyust published, 

RUDOLPH VIRCHOW, m.d. 
Professor in the University ^ and Member of the Academy of Sciences ofBerlin^ &c., &c. 

INFECTION - DISEASES IN THE ARMY, Chiefly 

Wound Fever, Typhoid, Dysentery, and Diphtheria. Translated from 
the German by John James, M.B., F.R.C.S. Fcap. 8vo, is. 6d. 



ALFRED VOGEL, m.d. 
Professor of Clinical Medicine in the University of Dorpat, Russia, 

A FBACTICAL TREATISE ON THE DISEASES OF 

CHILDREN. Translated and Edited by H. Raphael, M.D. From 
the Fourth German Edition, illustrated by six lithographic plates, part 
coloured, large Svo, iSs. 



'W. SPENCER ^A/'ATSON, f.r.c.s. eng., b.m. lond. 

Surgeon to the Great Northern Hospital ; Surgeon to the Royal South London Ophthalmic 

Hospital, 

I. 

DISEASES OF THE NOSE AND ITS ACCESSOBY 

CAVITIES. Profusely Illustrated. Demy Svo, i8s. 

II. 

EYEBALL-TENSION : Its Effects on the Sight and its 
Treatment. With woodcuts, p. Svo, 2S. 6d. 

III. 
ON ABSCESS AND TUMOUBS OF THE OBBIT. Post 
Svo, 28. 6d. 



A. DE ^A/'ATTEVILLE, m.a., b.sc, m.r.c.s. 

Assistant Physician to the Hospital for Epilepsy and Paralysis, late Electro-Therapeutical 

Assistant to University College Hospital. r 

A FBACTICAL INTBODUCTION TO MEDICAI* 

ELECTRICITY. Second Edition, re-written and enlarged. 

[/n the Press, 
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DR. F. WINCKEL. 

Formerly Pnftaor and Director ojihe GynacologtctU Clinic ai tho- University ef Rostock, . 

THB PATHOLOGY AND TEBATlOSlSrT OP CHILD- 
BED : A Treatise for Physicians and Students. Translated from the 
Second German edition^ with maqy additional notes by the Author, 
by J. R. Chadwick, H.D., 8vo, '14s. 



ED^VARD WOAKES, m.d. lond. 

Senior A ural Surgeon and Lecturer on A ural Surgery at the London Hospital ; Senior Sur- 
geon to the Hospital for Dueases oj the Throat. 

I. 

CATARHH, AND DISEASES OF THE KOSE CAUS- 
ING DEAFNESS. With Illustrations. [In ike Press, 

II. 
ON DEAFNESS, GIDDINESS AND NOISES IN THE 

HEAD. Third Edition, with Illustrations. [In preparation. 



E< T. WILSON, B.M. oxoN., f.r.c.p. lond. 
Physician to the Cheltenham General Hospital and Dispensary. 

DISINFECTANTS AND HOW TO USE THEM. In 

Packets of one doz. price is. 



Clinical Charts For Temperature Observations, etc. 

Arranged by W. Rigden, M.R.C.S. Price 7s. per 100, or is. per 
dozen. 

Each Chart is arranged for four weeks, and is ruled at the back for making notes of 
cases ; they are convenient in size, and are suitable both for hospital and private practice. 
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of their works to the United States, or having them reprinted there, as may 
be most advantageous. 
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the world. 
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